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I# . INTRODUCTION
1 , G e n e ra l
I n t e r t id a l  rôck  p o o l p rov id es a p a r t lo u la r ly  
I n te r e s t in g  eu b jeo t fo r  e o o lo g lo a l  s tu d y , in  v iew  o f  th e  
o f te n  w id e ly  d i f f e r e n t  environm ental c o n d it io n s  whloh may 
o b ta in  w ith in  a r e l a t i v e l y  sh o r t space o f  t im e , (iVhlle th e  
p o o l I s  oovered by th e  t i d e  I t  beoomes p art o f  th e  se a  bed , 
au b jeo t to  th e  v io le n c e  o f  wave a c t io n , th e  In cu rsio n  o f  
d r i f t ,  d e b r ia , s i l t  and wandering an im a ls , and to  a r e d u c t io n  
in  l i g h t  I n t e n s i t y  w hich may be c o n s id e r a b le , depending on  
d ep th , t u r b id it y  and movement o f  th e  co v e r in g  water# On 
th e  o th er  hand, exposure o f  th e  p oo l by th e  ebbing t id e  
le a v e s  i t  an I s o la t e d ,  more or l e s s  sh a r p ly  l im ite d  en v iron : 
;m ent, in  whloh c o n d it io n s  w ith  regard t o  c e r ta in  o th e r  
f a c t o r s ,  n o ta b ly  tem p eratu re , hydrogen Ion c o n te n t , d is s o lv e d  
oxygen and s a l i n i t y ,  may vary  w id e ly . The n atu re and e x te n t  
o f  th e s e  v a r ia t io n s  are m ain ly  dependent on topography, 
p eriod  o f  exposure and p r e v a le n t  atm ospheric c o n d it io n s , and 
th e  f lo r a  and fauna o f  a p a r t ic u la r  p oo l r e f l e c t  to  a la r g e  
e x te n t  th e  c o n d it io n s  to  which i t  I s  su b je c t  during t h i s  
p eriod  o f  i s o la t io n  from th e  s e a .
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8 . Review o f  L ite r a tu r e
I n v e s tI g a t io n s  o f  rook p ool eo o lo g y  have on th e  w hole  
been e i t h e r  g e n e r a l or  l im ite d  to  a v ery  sh o r t p eriod  or to  
a very  few  a s p e c te . Chapman (1941 , p .556; 1946, p .656)
g iv e s  a b r i e f  but e x c e l le n t  summary o f  th e  s i t u a t io n ,  and 
r e c e n t work has done l i t t l e  to  a l t e r  i t .
Large s c a le  c o a s t a l  su rveys such as th o se  undertaken  
In r e cen t y ea rs by T.A# and Anne Stephenson and co-w orkers  
are n a tu r a lly  not concerned w ith  such s p e c ia l i s e d  h a b ita t s  
and have l i t t l e  or n o th in g  t o  say  about-them . More in te n s iv e  
s tu d ie s  o f  r e l a t i v e l y  r e s t r i c t e d  areas o f  c o a s t l in e  (R attray  
1886c, C otton I 9 l8 ,  Jën sson  1918) Muensoher 1915, R ees 1955 , 
Glbb 1958 , 1959, S r ln lv a sa n  1946, Rlgg & M ll le f  1949 , and 
many o th e r s)  have u s u a l ly  in clu d ed  d e t a i l s  o f  topography o f  
pOols w ith in  th e  area s tu d ie d , to g e th e r  w ith  l i s t s  o f  
con ta in ed  a lg a e , u s u a lly  c o r r e la te d  w ith  t i d e  l e v e l  and 
som etim es w ith  a d d it io n a l In form ation  con cern in g  f a c to r s  
such as tem perature v a r ia t io n  and se a so n a l changes in  
d istr ib u tion " : Aleem (1950) has d e a lt  s im i la r ly  w ith  m arine
l i t t o r a l  d ia tom s.
Papers d e a lin g  s p e c i f i c a l l y  w ith  rook p o o ls  are  
r e l a t i v e l y  s p a r s e , and th e  treatm ent has been to o  d iv e r s e  
to  be r e a d i ly  summarised, Glapham (1986) g iv e s  a somewhat 
g e n e r a l d e s c r ip t io n  o f  th e  d is t r ib u t io n  and se a so n a l v a r ia t io n  
In th e  f l o r a  o f  p o o ls  and ad jacen t rO ok -su rfaces near Bangor, 
County Down, but th e  Inadequacy o f  th e  d e s c r ip t io n  o f
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en viron m en tal o o n d lt lo n s  In vo lved  somewhat l im i t s  th e  u s e fu l:  
tn e s s  o f  th e  acoount f o r  oom paratlve purposes# Dunn (1940) 
g iv e s  a g e n e r a l oom parison o f  th e  f l o r a  o f  p o o ls  a t d i f f e r e n t  
l e v e l s  on th e  shore o f  8 t.A n d rew s, F i f e ,  w ith  d e t a i l s  o f  
se a so n a l freq u en cy  and ep lp h ytlsm  o f  th e  s p e c ie s  In h a b itin g  
them, c o r r e la te d  to  some e x te n t  w ith  mean tem perature and 
su n sh in e c o n d it io n s  d uring  th e  two sp r in g  sea so n s concerned- 
P a r t ic u la r  f a c t o r s  a f f e c t in g  th e  f l o r a  and fauna o f  
rook p o o ls  have been s tu d ie d  more or l e s s  c l o s e l y  by s e v e r a l  
a u th o rs . H enkel (1906) paid  p a r t ic u la r  a t t e n t io n  t o  th e  
s tr u c tu r e  o f  a s e r i e s  o f  rock  p o o ls  a t  P ort Renfrew,
Vancouver I s la n d , p r in c ip a l ly  in  r e la t io n  to  th e  faünas#  
Skinner (1 9 0 5 ) , in  th e  same l o c a l i t y ,  had p r e v io u s ly  compared 
th e  f lo r a s  o f  e ig h t  p o o ls  a t  d i f f e r e n t  t id e  l e v e l s ,  ta k in g  
in to  account lo c a t io n ,  exposure to  wave a c t io n ,  shape and 
d im en sions o f  th e  I n d iv id u a l pools#  Klugh (1 9 8 4 ) , a t  
8t.A n d rew s, New B runsw ick, compared th e  f l o r a  and fauna o f  
s i x  s im ila r  p o o ls  a t d i f f e r e n t  l e v e l s ,  c o n tr a s t in g  l e v e l ,  
period  o f  i s o l a t i o n ,  tem p eratu re , hydrogen io n  c o n c e n tr a tio n  
and s a l i n i t y .  Johnson and 8kutoh (1 9 8 8 ) , In t h e ir  d e ta i le d  
stu d y  o f  th e  l i t t o r a l  V e g e ta tio n  o f  a s e c t io n  o f  th e  c o a s t  
o f  Mt. D eser t I s la n d , M aine, paid s p e c ia l  a t t e n t io n  to  t id e  
p o o ls ,  summarising th e  d is t r ib u t io n  o f  a lg a e  w ith in  th e  
n in e te e n  p o o ls  stu d ied^  m easuring tem perature and hydrogen  
Ion c o n te n t , and a ttem p tin g  to  a s s e s s  th e  en viron m en tal 
fa c to r s  d eterm in in g  th e  observed  v a r ia t io n s  in  d is t r ib u t io n *
4T h eir  work w a s , how ever, oon f iiied  to  th e  summer months  ^
though coverIn g  eeV era l y eare  o f  ob servation *
The f i r s t  w orker t o  make a d e ta i le d  ahd oom preheneive 
Study o f  th e  V a r ia t io n  p f en v iro im en ta l fa o to r e  in  0, t i d a l  
rhok pOol during exp osu re was F is o h e r -P ie t t e  (F iso h e r  1 9 8 9 ), 
in  th e  cou rse o f  h i s  im portant work oh e o h lo g id a l  fa o to r e  
govern in g  t h e / l i t t o r a l  r e g io n  o f  th e  Frenoh s id e  o f  th e  
E n g lish  Ohannel. He l i s t e d  th e  f l o r a  and fauna^^of two 
I h t e r t id a l  p o o ls  a t  d i f f e r e n t  l e v e l s  and measured th e  
re d u q tiv e  powers d ie e o lv e d  oxygen  o o n te n t, hydrogen io n  
c o n c e n tr â t io n ) s a l in i t y ^  w ater tem perature and a ir  tem perature  
a t  in te r v a le  fo r  aeliong as th e  p o o ls  were exposed  during  
an e n t ir e  day, Davy do V l% v llle  ( l9 5 4 ,  1 9 5 5 ) , made an 
éX'bensive stu d y  o f  th e  d iu r n a l v a r ia t io n s  o f  tem perature  
ahd hydrogen ion  c o n c e n tr â tio n  in  d i f f e r e n t  ty p e s  o f  rook  
p o o l both  in  summer and w in te r , d iv id in g  them In to  s i x  d l s t in o l  
C a te g o r ie s  on th e  b a s is  o f  h is  o b serv a tio n s#  More r e c e n t ly ,  
Ambler and Chapman (19$0) have %mde q u a n t ita t iv e  measurements 
Of à number o f  f a c t o r s  a f f e c t in g  a s e r ie s  o f  t id e  p o o ls  
near A uckland, New Z ealand , o v er  an e n t ir e  year#
However, th e  m a jo r ity  o f  th e s e  workers tended  to  t r e a t  
th e  p o o ls  s tu d ie d  a s  homogeneous u n i t s ,  on assum ption  w hich  
i s  ap p roxim ately  c o r r e c t  o n ly  f o r  sh a llo w , open p o o ls ,
Laml (1 9 5 1 , 1954a ahd b , 1941)? has been th e  f i r s t  to  make 
d e ta i le d  s tu d ie s  o f  th e  V a r ia t io n  o f  s p e c i f i c  en viron m en ta l  ^
f a c t o r s  w ith in  In d iv id u a l p o o ls ,  and to  d is c u s s  th a  e f f e c t
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Of such changes on a lg a l  d i s t r ib u t io n  w ith in  th e  p o o l oonoerm ^  
He I n v e s t ig a te d  v a r la t lo n a  o f  hydrogen Ion o o n q en tra tlo n , 
s a l i n i t y  and l i g h t  in  t id e  p o o ls  on th e  B reton  o o a e t , s e v e r a l  
o f  them w ith  a topography rem arkably s im ila r  to  th e  g e n e r a l  
ty p e  o f  p o o l ooou rrin g  in  th e  area  where th e  p resen t work 
has been c a r r ie d  but# He a ls o  oombined f i e l d  o b se r v a tio n s  
w ith  meaauremonte u s in g  in d iv id u a l  ap eo lea  under la b o ra to ry  
b o n d itIon a, a  tech n iq u e  c a r r ie d  y e t  fu r th e r  by B ie b l (1957) 
h la  e lo a e  stu d y  o f  th e  f l o r a  o f  seven  rook  p o o ls  on th e  
g l ia h  sou th  o o a e t , In an attem pt t o  d ia ô o v er  th e  fa c to r a  
o o n tr o i l in g  d i s t r i b u t i o n #
5* ^im o f  Work
The aim o f  th e  p r e se n t work has been  t o  stu d y  th e  
d is t r ib u t io n ,  rep rod u q tion  and o o n d itio n  o f  th e  f l o r a ,  
to  a l e s s e r  e x te n t  o f  th e  fau n a) o f  a p a r t io u la r  p o o l ov er  
as lon g  a pekiod as p o s s ib le ,  t o  n o te , and where p o s s ib le  
m easure, changes in  en viron m en ta l c o n d it io n s  o b ta in in g  in  
and around th e  p o o l over th e  Same p e r io d , and to  attem pt to  
c o r r e la te  th e  in fo rm a tio n  o b ta in e d . For t h i s  purpose 
a d d it io n a l  in form ation  has been o b lle o te d  ob nb el^ ing  
n eigh b ou rin g  p b b ls , surrounding r o c k s , th e  8t#Andrews m arine  
f l o r a  and fauna in  g e n e r a l,  supplem ented o o o a s lo n a lly  by  
r e fe r e n c e  to  la b o r a to r y  C u ltu res .
" - 'L - " ' / v ; A;: ; ^ .7 '^ r: : y : r > : r ; ; ;% --/y/- r .- -  :
'  Ô
I t  has nqt been p o a s lb ie  to  oover t h i s  f i e l d  in  i t s
e n t ir e t y  w ith  any d egree  o f  thoroughness) to o  m inute and 
e x h a u stiv e  an exam in ation  would fo r  one th in g  d e fe a t  i t s  
/  own alms by I n te r fe r in g  to o  g r a v e ly  w ith  th e  n a tu r a l oonditionE
o b ta in in g  in  th e  p o o l. A tte n tio n  has been oon oen trated  
on C erta in  a s p e o ts , on th e  more prom inent e o o lo g io a l  and 
sy stem a tio  grou p s, and on a l im ite d  number o f  th e  p h y s io a l  
- f a c to r s  in v o lv e d , in  p a r t io u la r  on top ograp h y, tem perature
and l i g h t .  In ord er t o  p rese n t as com plete an account a s  
p o s s ib le ,  how ever, a l l  f a c t o r s  deemed l i k e l y  t o  be o f  m ajor 
Im portance are h ere  d isc u sse d  in  g e n e r a l, in  r e la t io n  t o  
; p rev io u s  work p u b lish ed  on th e  s u b je c t )  and t o  t h e i r  p o s s ib le
: . e f f e c t  on th e  p o o l and i t s  in h a b ita n ts#  An attem pt i s  made,
\  fo l lo w in g  th e  d e s c r ip t io n  o f  th e  p la n ts  and an im als conoerned ,
to  o u t l in e  t h e ir  r e la t io n s h ip  to  t h e ir  environm ent and to  
: each  o th e r , and t o  draw c o n c lu s io n s  o f  more g e n e r a l
; a p p lic a t io n  from t h i s  p a r t io u la r  study#
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II# m vm om im TAL moTORs
Many o f  th e  f a c t o r s  whloh have a v i t a l  In flu e n o e  on 
th e  f l o r a  and fauna o f  rook p o o ls  have a lrea d y  been  m entioned  
In th e  In trod u ction »  Those d lso n sse d  below  a r e ; -  
lO oatlon  and topography o f  th e  p o o l, p eriod  o f  ex p o su re , 
d e e lo c a t lo n ,  wave a c t io n ,  l i g h t ,  tem p eratu re , hydrogen ion  
c o n c e n tr a t io n , d ia s o lv e d  oxygen oon oen tratlon .) s a l i n i t y ,  
o th e r  in o rg a n ic  su b sta n c es  in  s o lu t io n ,  n o n - l iv in g  o rg a n ic  
m atter  in  th e  p o o l, and b i o t i c  in flu en o b s*  I t  muet be 
em phasised th a t  th e  e f f e c t s  Of th e s e  fa c to r s  cannot be 
co n sid ered  e n t ir e ly  s e p a r a te ly ,  s in c e  t h e i r  V a r ia t io n s  are  
o f te n  c l o s e l y  in t e r - r e la t e d ,  end th a t  h o t a i l  o f  th e  above 
have been measured q u a n t i t a t iv e ly  d uring  th e  co u rse  o f  
th e  p rese n t work# A l l  tim es m entioned are g iv e n  a s  Greenwich  
Time on th e  tw e n ty -fo u r  hour blOCk#
1* L o ca tio n  and Topography o f  th e  ]?ool
The p a r t ic u la r  p o o l examined i s  s i tu a te d  on th e  Hind 
Rook ( F i g # l ) , a lo n g  san d ston e r id g e  which runs ap p roxim ately  
E ast/W est a t  a s l i g h t l y  o b liq u e  a n g le  to  th e  sh o r e . T his  
r id g e  i s  oompoaed Of v e r y  f r ia b le  sa n d sto n e , th e  s t r a t a  o f  
w hich are t i l t e d  a t an a n g le  o f  about 50^, g iv in g  i t  a s t e e p ,  
much-eroded north ern  fa c e  and a more o r - l e s s  u n lfo rm ly  
s lo p in g  sou th ern  s id e#  I t  i s  w eathered t o  form s e v e r a l  
s e r ie s  o f  p o o ls  w hich in  g e n e r a l conform t o  th e  d ir e c t io n
   '
6and slop© o f  th e  r id g e ,  l . e #  th e  lo n g  a x la  l i e s  Eaat/W eat 
and th e  bottom , o f  th e  p o o l s lo p e s  g r a d u a lly  from  th e  n o rth  
t o  a s te e p  or  overhan gin g southe3?n bank# T h is  conform ât io n  
1b  m o d ified  in  p la c e s  by O utcrops o f  more d u r a b le , I r o n -  
im p rég n â t ed ro ck  «
The p o o l in  q u e s t io n  (F ig s#  3 - 7 )  conform s to  th e  
g e n e r a l  ty p e . I t  l i e s  o n . t h e  c r e s t  Of th e  r i d g e , 430 f t *
(130 m, ) from  i t s  landw ard  en d , and m easures 3 .7  m# by 1*5 m ., 
w ith  a  maximum dep th  o f  84 om«  ^ a  su r fa c e  a r e a  o f  5 eq*m etres  
and. a  volum e o f  some 300 l i t r e s *  The p r i n c i p a l  to p o g r a p h ic a l  
f e a t u r e s  a r e  shown in  th e  ch a rt (F ig .8 a )  and v a r io u s  
t r a n s e c t s  (F ig .8 b  -  e ) . The s o u th  bank  d o e s  n o t  r i s e  f a r  
above th e  w ater  l e v e l  and th e  overhang i s  s l i g h t  to  w ith in  
a  few  o ê n tim e tr e s  o f  th e  b ottom , where I t  i s  in  p la c e s  sh a rp ly  
u n d e rc u t  t o  a  d i s t a n c e  o f  up to  30 cm* ( F i g . B o ) »  The b o tto m  
s lo p e s  from  th e  s h a l lo w  n orth ern  s id e  t o  th e  d eep er s o u th e rn  
o n e , th e  m ore o r  l e s s  u n ifo rm  g r a d ie n t  o f  a b o u t 30° b e in g  
in te r r u p te d  by a  s e r i e s  o f  r i d g e s , th e  lo n g e s t  ru n n in g  a lm o s t 
t h e  f u l l  l e n g th  o f  th e  p o o l though o n ly  about 8 cm. h ig h .
A much h ig h e r  s h e l f  o f  ro o k  o c c u p ie s  th e  sou thernm oB t p art  
o f  th e  pool#
The above measurem ents  r e f e r  t o  th e  d im en sion s o f  t h e  
p o o l when f i r s t  l o f t  by th e  t i d e .  D u rin g  th e  p eriod  o f  
exposure t h e  l e v e l  f a l l s  c o n t in u o u s ly , a t  f i r s t  r a p id ly  a s  
w ater  e sc a p e s  a lon g  th e  o u t l e t  a t th e  landward end o f  th e  
p o o l)  th e n  s lo w ly  and f a i r l y  s t e a d i ly  a t an  a v e ra g e  r a te  o f
9about 8 mà# per h our, in c r e a s in g  as th e  su r fa c e  a rea  l e  
reduoed . T ills I s  due m ain ly  to  d ir e c t  eeotipe o f  w ater  
th ro u g h  th e  porous s a n d s to n e , a id e d  no d o u b t by m in u te  o rao k e  
and f is s u r e s , and over  th e  su r fa c e  by ô a p l l l a r i t y  amongst 
m atted a lg a l  fr o n d s , and p a r t ly  to  ev a p o ra tio n  from th e  
su r fa c e  and exposed a lg a e . S in ce  th e  e x te n t  o f  t h i s  f a l l  
o f  v m to r l e v e l  depends l a r g e l y  on th e  p eriod  o f  exposure  
i t s  o o n s id e r a b le  e o o lo g io a l  s ig n if io m io e  w i l l  be d e a lt  w ith  
in  th e  fo l lo w in g  s e c t io n .
The v er y  f r ia b l e  n a tu re  o f  th e  san d ston e has s e v e r a l  
im portant oonsequenoes » As A lle n  (1699) h a s  p o in te d  o u t , 
th e  t e x t u r e  o f  th e  substratum  i s  more im p o r ta n t  than  i t s  
g e o lo g ic a l  o h a ra o ter . However, s in c e  th e s e  e f f e c t s  are  
v er y  c l o s e l y  l in k e d  w ith  wave a c t io n  th e y  w i l l  be co n sid ered  
under th a t  heading©
B* P eriod  o f  Exposure
The fo l lo w in g  d a t a  on t i d e  l e v e l s  fo r  S t  ♦Andrews 
have been ob ta in ed  from th e  F ife n e s s  coastgu ard  s t a t io n ,  
and r e f e r  to  h e ig h t  above ch art datum*
Mean High Vfater o f  S pring  t i d e s  (M.HoW^S,) 1 5 ,7  f t*  (4 ,5 5  m.
Mean High W ater o f  Neap t i d e s  (M.E.W.N*) 13®7 f t *  (5®88
Mean t i d e  l e v e l  (M»l#)  8®7 ft® (3®05 m<
The h e ig h t above ch a rt datum  o f  th e  p o o l i t s e l f
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(moasured w ith  r e fe r e n c e  -to a  benoh mark 15*8 f t #  above 
ordnance d atim  (L iv e r p o o l)  (80#4 f t #  above ch a r t datum) a t  
th e  harbour) ? i s  11*9 f t *  (5*68 m* ) * T h is  i s  B u f f i o i e n t l y  
o lo s e  t o  MAH*W*N* l e v e l  t o  en su re  th a t  d u r in g  neap t i d e s  
th e  p o o l i s  exposed  f o r  a  v e r y  lo n g  t im e , and, g iv e n  a  
o o ra b in a tlo h  o f  oalm  w e a th e r  and ex trem ely . p o o r heap t i d e s ,  
th e  se a  may n o t e n te r  i t  f o r  s e v e r a l  o o n se o u tlv e  days*
T h is i s  o b v io u s ly  a fa q to r  o f  v er y  g r e a t  im p o rta n c e ; a s  
w i l l  be shown l a t e r  th e  w h ole n a tu re  o f  th e  f l o r a ,  and t o  
a l e a s e r  e x t e n t  o f  th e  fa u n a , may be r a p id ly  changed by  
c o n d i t io n s  d u r in g  th e s e  few  c r i t i c a l  d a y s ,  and t h e  e f f e c t s  
may b e 'tr a c e d  f o r  many months* During more n orim l c o n d it io n s  
how ever, th e  pop! I s  l e f t  by th e  t id e  f o r  some e ig h t  hours  
a t  a t im e , though in  rough w eather or w ith  a  heavy s v m ll  th e  
e f f e c t i v e  p er io d  o f  co verage  may be in c r e a se d  by cm hour 
or more* The accom panying ch a rt ( t e x b - f i g * l )  shows p e r io d s  
o f  exp osu re d u rin g  a I w a r  month w ith o u t e x c e p t io n a l ly  poor 
n eap  t id e s *  The c r o s s e s  r e p r e se n t d ir e c t  o b s e r v a t io n s  o f  
t im e s  o f  th e  t i d e  e n t e r in g  o r  le a v in g  t h e  p o o l: in  o th e r
c a s e s  th e  tim e has been c a lc u la te d  from a l^cnowledge o f  
p r e d ic te d  t i d e s  and w eather c o n d it io n s ,  u s u a l l y  a id e d  by  
d ir e c t  o b s e r v a tio n  a s  n ear th e  e s tim a ted  tliiie  a s  p o s s ib le  
(w ith  p r a c t i c e  c o n s id e r a b le  a c c u ra c y  had  been, a t t a i n e d  in  
su ch  p r e d ic t io n s ) * The i r r e g u l a r i t i e s ,  p a r t ic u la r ly  a p p a re n t  
e a r ly  in  th e  month, vmre paused by s tr o n g  w inds and rough  
s e a s , but In g e n e r a l  th e  w eather was ca lm , and th e  f i g u r e
Ne&p
23
20
Text-fig.l. Chart showing the time of exposure of the pool during 
November 1 9 5 3 » The average daily exposure was 
1 6 hrs. 55 min.
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d e m o n s tra te s  q u i t e  w e l l  t h e  s h o r t  p e r io d  o f  c o v e ra g e  d u r in g  
n eap  t i d e s  r e l a t i v e  t o  t h a t  o f  s p r in g  t id e s *
5 . D e s ic c a t io n
As I s a a c  (1938) h a s  p o in te d  o u t t h i s  i s  t h e  m ost 
im p o r ta n t f a c t o r  o f  a l l  f o r  a lg a e  grow ing  above th e  in f ra #
2l i t t o r a l  f r in g e *  I t  i s  o b v io u s ly  a  s u b s id ia r y  f a c t o r  
w here th e  f l o r a  o f  p o o ls  i s  c o n c e rn e d , however* In  t h i s  
p a r t i c u l a r  c a s e  th e  c o n t in u a l  d ro p  o f  w a te r  l e v e l  d u r in g  
n o rm al e x p o su re  s u b j e c t s  th e  f r i n g i n g  p l a n t s  t o  a  c e r t a i n  
r i s k  o f  d e s i c c a t i o n ,  c o u n te r e d ,  how ever, by  w a te r  h e ld  and 
draw n up am ongst th e  s i l t ,  a l g a l  f i l a m e n t s  and s u p e r f i c i a l  
ro o k  p a r t i c l e s  by c a p i l l a r i t y ,  and t h i s  f a c t o r  o n ly  becom es 
l e t h a l  u n d e r  n eap  t i d e  c o n d i t io n s .  P l a n t s  w h ich  a r e  
exposed  t o  t h i s  r i s k  i n  t h e  n o rm al c o u rs e  o f  e v e n ts  a r e  
p r o te c te d  in  v a r io u s  ways (e*g* by e x t r a  t h i c k  c e l l  w a l l s ,  
c o p io u s  m u c ila g e  p ro d u c t io n ,  low  com pact g row th  f o r m) :  
i t  i s  th e  s p e c ie s  and i n d iv id u a l s  n o rm a lly  subm erged w hich  
s u f f e r  m ost when u n e x p e c te d ly  exposed  f o r  any le n g th  o f  tim e
4* Wave A c tio n
The e f f e c t s  o f  wave a c t i o n  a r e  p r im a r i l y  m e c h a n ic a l , 
th o u g h  th e  e f f e c t i v e  in c r e a s e  in  t i d e  l e v e l  may a l s o  be 
im p o r ta n t ,  p a r t i c u l a r l y  a t  th e  t im e  Of n eap  t id e s #  The
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mOôhanloal e f f e c t s  depeM  b oth  on th e  a c tu a l  in t e n s i t y  a 
on th e  freq u en cy  o f  wave, shook (3}vehs 1947) . The p o o l i s  
s h e lte r e d  from th e  f u l l  Impact o f  w aves, w hloh g e n e r a lly  
break a g a in st  th e  s te e p  n orth ern  fa c e  Of th e  r id g e  and, in  
rough w ea th er , f i r s t  e n te r  th e  p oo l on th e  north ern  s id e  
and W eep ad ross i t  (F ig s #9 ahd 1 0 ) , In calm er w eather  
e n tr y  i s  from th e  seaward and d ra in age from  th e  landward 
en d , so  th a t  s i l t  g e t s  l i t t l e  ohanoe t o  C o t t le  in  th e s e  
paa '^ s^# As th e  t i d e  r i s e s  h ig h e r  th e  w aves c u r lin g  round 
th e  Hind Hook and th o s e  b reak in g  d i r e c t ly  a c r o ss  meet a lo n g  
a  l i n e  p a ss in g  Over th e  p o o l,  w hich i s  th e r e fo r e  su b jec ted  
to  c o n s id e r a b le  tu rb u len ce  under such c o n d it io n s#
The most n o t ic e a b le  e f f e c t  i s  th^ ra p id  r a te  o f  
e r o s io n . some ev id en ce  o f  t h i s  Can be ob ta in ed  by com paring  
th e  topography o f  th e  p o o l in  F ig s # l4  and 13 a f t e r  a la p s e  
o f  o n ly  two years*  During th e  p eriod  f o r  w hich  th e  p o o l 
has been s tu d ie d  s e c t io n s  o f  rook  have boon to r n  away from
th e  n orth ern  and landward s id e s  o f  th e  p o o l ,  g r e a te r  or
sm a lle r  area s have been su d d en ly  denuded t o  th e  bare ro c k , 
and th e  c e n tr a l  lo d g e  h a s  been r e l e n t l e s s l y  e a te n  away^
Thus new area s fo r  c o lo n is a t io n  are b ein g  p e r p e tu a lly  
prepared and weak, moribund'Or is o la t e d  p la n ts  removed, 
w h ile  lo o s e  rook and la r g e r  p ie c e s  o f  d e b r is  are  r a r e ly  l e f t
fo r  lon g  even In th e  m ost s h e lte r e d  p a r ts  o f  th e  pool* The
s i l t  s t ir r e d  up by th e  waves o r  formed from th e  eroded  
ro ck s ab ra ld s th e  su b stan ce  o f  th e  more d e l i c a t e  p la n ts
•• ’: ■ - * • ,  * • ' ■ ‘ ■  ^ •' - •• ,j
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and probably e x p la in s  th e  absence o f  many anim als w ith  
p a r t ic u la r ly  v u ln e r a b le  t i s s u e s .  I t  must a la o  out down 
a v a i l a b l e  l i g h t  t o  a o o n é id erâ b le  e x t e n t ,  a  p o in t more 
a p p r o p r ia te ly  d e a lt  w ith  in  th e  fo l lo w in g  s e c t io n .
The im portance o f  l i g h t  as a  faotoi*  deter%%lning th e  
d ie t r ib u t io n  o f  a lg a e  has lo n g  been r e o o g n ie é d , and perhaps  
in  some o a se s  over^em phaeleed, e in o e  i t  i s  d i f f i c u l t  to  / ,  : 
se g r e g a te  e f f e c t s  due p r im a r ily  to  l i g h t  c o n d it io n s  from  
th o se  r e s u l t in g  from a ée o o ih te d  c o n d it io n s  o f ,  f o r  in s ta n c e ,  
tem perature and d e e ic p a tio u #  I t  la  n e v e r th e le e e  o f  
co n e id era b le  in f lu e n c e  Ih a f f e c t in g  th e  d ie t r ib u t io n ,  growth  
and p e r io d ic i t y  o f  a lgae*  Submarine I llu m in a tio n  h as been  
measured in  v a r io u s  ways by many w ork ers, but o n ly  fo r  th e  
d eep er w aters o f  th e  open aea  or th e  i n f r a l î t t o r â l ,  and n o t  
h ith e r to  f o r  l i t t o r a l  ro ck  pools* le v r in g  (1947) h as eum m riee^  
e a r l i e r  work on t h i s  f a c t o r  and s tu d ie d  p h o to sy n th o e le  o f  
v a r io u s  a lg a e  in  th e  s e a  I t s e l f ,  producing eV ldenoe t o  support 
th e  v iew  th a t  both  in t e n s i t y  and s p e c tr a l  com p o sitio n  o f  
submarine r a d ia t io n  In f lu e n c e  m arine a lg a l  d is t r ib u t io n *
He In d ica ted  th e  im portance o f  th e  v a r io u s  s e n s i t i z e r s  
(n o ta b ly  phyC oerythrin  and fu co x a n th ln ) in  ad ap tin g  a lg a e  to  
fu n c t io n  b e s t  a t  d i f f e r e n t  l i g h t  i n t e n s i t i e s  hnd w ith  l i g h t  
o f  d i f f e r e n t  s p e c tr a l  c o m p o s it io n s , and showed th e  c lo s e
r e la t io n s h ip  betw een tem perature and i l l im i t ia t lo n  In  
d eterm in in g  th e  b a la n ce  betw een p hotoSyh th eslB  and r e s p ir a t io n ,  
on whloh th e  r a t e  o f  growth must u lt im a te ly  dépend*
The s h a llo w , open n a tu re  o f  th e  p o o l d id  n o t len d  
i t s e l f  t o  aoou rate measurement o f  l i g h t  under th e  v a r io u s  
c o n d it io n s  to  w hich  i t  i s  s u b je c te d , Some attem pt has been  
made, however, to  o b ta in  approxim ate measurem ents f o r  
com parative p urposes in  v a r io u s  p a r ts  o f  th e  p o o l during  
p e r io d s  o f  e x p o su r e , u s in g  two selen iu m  p h o tro n io  c e l l s , one 
f i t t e d  in  a  w a te r t ig h t  ca se  o f  lacq u ered  b r a s s ,  w ith  p ersp ex  
to p  f o r  underw ater m easurem ent, th e  o th er  exposed  bn a 
n eigh b ou rin g  rook to record  su r fa c e  i l lu m in a t io n , connected  
t o  a micro'^ammeter and w ith  a r e s is t a n c e  w hich  cou ld  be 
in c lu d ed  ih  th e  c i r c u i t  fo r  u se  in  b r ig h t  sunsh ine*  A 
diagram  o f  th e  c i r c u i t  i s  shown in  ? ig # l l*  Both w ere  
C a r e fu lly  l e v e l l e d  t o  a h o r iz o n ta l  p o s i t io n  b e fo r e  u s e .
The in stru m en ts were c a l ib r a te d  as a c c u r a te ly  as p o s s ib le  b y  
com parison w ith  a Vfeston phO to-elG C trlc l i g h t  meter* The 
a c tu a l  f ig u r e s  th u s  o b ta in e d , though n e c e s s a r i ly  somewhat 
u n r e l ia b le  b e c a u s e ,o f  th e  crude n atu re o f  th e  ap p aratu s, 
n e v e r th e le s s  g iv e  a b e tte r , in d ic a t io n  o f  com parative  
c o n d it io n s  th an  cou ld  a p u r e ly  s u b je c t iv e  e stim a tio n #
V a r ia t io n s  in  s tr e n g th  and d u ra tio n  o f  l i g h t  to  w hich  
d i f f e r e n t  p a r ts  o f  th e  p o o l are  su b jec te d  may be brought 
about in  many ways* The most im portant are sea so n a l*  The 
sh o r t  w in te r  day and low  z e n ith  o f  th e  w in te r  sun n ot o n ly
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c u t  down th e  amount Of l i g h t  a v a ila b le  In  a l l  p arte  o f  th e  
p o o l b u t in c ro a e e  th e  area  w i th in  i t  w h ich  la  shaded b j  th e  
s o u th e rn  banks from  d i r e c t  s u n l ig h t*  In m idw inter th e  sun  
a t  i t s  z e n ith  i s  o n ly  10^ above th e  h o rizo n  and s e t s  f o r  th e  
p o o l b eh in d  th e  c l i f f s  a t  ab o u t 18 #50 hr a # , g iv in g  th e  p o o l 
a  p o s s ib le  maximum, o f  ab o u t 3 h r s . o f  d i r e c t  s u n l ig h t  o f  a  
maximum i n t e n s i t y  o f  ab o u t 1^000 f o o t  c a n d le s , and ab o u t 
V hrs# o f  d a y l i g h t ,  w h ile  even  a t  m idday a b o u t th r e e -q u a r te r s  
o f  th e  p o o l Ifi;'shaded  by  th e  s o u th e rn  banks and r e c e iv in g  
som ething l i k e  80$ or l e s s  o f  th e  a v a i l a b l e  l ig h t #  The 
e x te n t  o f  sh a d in g  i s  shown by F ig  *I 8 j : under th e s e  o o n d i t io n e
th e  v e g e ta t io n  i s  p redom inantly  o f  re d  a lg a e # J ii midsummer 
t h e  sun  a t  i t s  z e n ith  i s  59 above th e  h o r izo n  and th e  p o o l 
may t h e o r e t i c a l l y  r e c e iv e  a  maximum o f  ab o u t IE h rs#  o f  
d i r e c t  s u n s h in e  and ab o u t 18 hrs# o f  d a y l i g h t ,  w h ile  th e  
shaded  area  w ith in  th e  p o o l i s  v e ry  much re d u c e d , = i
3Æç)]?e (3]r3?a1b:L() ]pac1b()%?e3 aa?e vrjlndg) faiici aglboricuB * jJujriLngg
ex p o su re  t h e •r ip p le s  cau sed  by th e  wind on th e  su r fa ce  have 
b een  found  to  out down th e  l i g h t  by ab o u t 1$ f o r  s l i g h t  
b re e z e s*  The e f f e c t  i s  uaadoubtedly  g r e a t e r  fo r  s tr o n g e r  
w in d s , but i t  i s  th e n  d i f f i c u l t  t o  i s o l a t e  th e  e f f e c t  due 
t o  t h i s  fa c to r *  W hile t h e  p o o l i s  co v e red  v io le n t  movements 
tilie vraliez* EstijLa? tii) (iuan1>:Lt)dLeE) ()j* EsfLlI; vfh:L(%l% go&isst (3ui3 (>ut> 
a  v e r y  h ig h  p r o p o r t io n  o f  th e  in c id e n t  l i g h t ,  but u n f o r tu n a te ly  
c o n d i t io n s  a t  such  t im e s  do n ot perm it o f  m easu rem en ts b e in g  
m ade. The h e a v ie r  p a r t i c l e s  s e t t l e  r e l a t i v e l y  q u ic k ly  in
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V a r ia b le  and aeoondary f a c t o r s  i t  i s  somewhat d i f f i o u l t  t o  ;
produoG a o le a r  p ic tu r e  o f  v;hat a o tu a lly  occurs# E x te n s iv e  
and d e ta i le d  r e c o r d s , in v o lv in g  many hundreds o f  measurements 
in  and near th e  p o o l, have been kept% th e  p r in c ip a l  p o in ta  ^
s e le c te d  fo r  measurement w ere;G in  a ir  ju s t  above th e  
sou th ern  bank, in  th e  su r fa c e  w ater o f  th e  eéa  (a t  a  d ep th  o f  
about 10 cm#) and a t  th r e e  p o in ts  w ith in  th e  p oo l i t s e l f  -  
(1 ) ju s t  below  th e  su r fa c e  on th e  sou th ern  s id e  in  th e  shade 
Of th e  h ig h e s t  p art o f  th e  bank (È) on th e  bottom  
im m ediately  below  th a t  p o in t (a t  a depth  o f  about 84 cm #), 
and (3) im m ediately  below  th e  su r fa c e  on th e  sh a llo w  n orth ern  
s id e#  8ea  tem peratu res tak en  by th e  l ig h th o u s e  s t a f f  a t  
th e  B e l l  Book (14-^ m ile s  from  8t#Andrews) and a ir  tem p eratu re#^  
record ed  d a i ly  f o r  St^Andrews were a ls o  a v a i la b le  f o r  '
com parison. These show th a t  th e  h ig h e s t  a ir  tem p era tu res, 
both  mean and maximum, occur in  F u ly , and th e  lo w e s t , more 
e r r a t i c a l l y f  about iTanuary, w h ile  su r fa c e  s e a  tem p era tu res , 
reach  t h e i r  maxima and minima in  August and February  
r e s p e c t iv e ly #  The w a ters  around th e  Hind Bock show a 
s im ila r  tr e n d , but n a tu r a l ly  w ith  somewhat w id er f lu c tu a t io n s #  - 
W ithin th e  p o o l f lu c t u a t io n s  may be c o n s id e r a b le , e k p e o ia l ly  
f o r  th e  su r fa c e  watered as i s  shown by te% t-fig#8#  E xcept 
under neap t i d e  c o n d it io n s  th e  d iu r n a l v a r ia t io n  in  th e  
d eep est p art i s  r a r e ly  g r e a te r  than about 4^0, w h ile  on th e  
sh a llo w  illu m in a te d  s id e  it» may amount to  as much as 18^0# 
on a h ot sum m ers day# The a lg a e  l e f t  above th e  w ater l e v e l
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may be exposed  to  a  s t i l l  g r e a t e r  ra n g e  o f  te m p e ra tu re #
The p oo l has n e v e r  b een  o b se rv e d  to  beoome f u l l y  fro zen  o v e r ,
th o u g h  th e  lo w e s t te m p e ra tu r e s  re o o rd e d  (##1,5^0. a t  th e  su r fa c e
and in  th e  d e e p e s t  p art a t  09jOO h r s . ,  End March 1954)
a r e  l i t t l e  above th e  f r e e z in g  p o in t  f o r  s a l t  w a te r  {abou t
The c o ld e s t  p e r io d s  a r e  n o rm a lly  im m e d ia te ly
b e f o r e  s u n r is e , The h ig h e s t  tem peratu res a r e  a t t a i n e d  in
l u l y  and A ugust on calm  sunny d a y s , when a  maximum tem perature ■
o f  as  much a s  85^0# may be re a c h e d  in  th e  c o u rse  o f  an
a f te rn o o n *  T em p era tu re  v a r i a t i o n  w ith in  th e  p o o l i s  l i t t l e
od uring  c o ld  w e a th e r ,  r a r e l y  more th a n  ab o u t E#0  0 . , b u t
d u r in g  th e  summer and e a r l y  autum n th e  l i g h t e r  warm w ater  
d oes n ot mix to  any e x te n t  w ith  th e  c o ld e r  w ater u nd erneath , 
and th e r e  may be a  d i f f e r e n c e  o f  as  much a s  10^0. or more 
from  one p a r t  to  a n o th e r .  Thus a t 1450 hr s . ,  1 5 th  May, 1958 , 
th e  te m p e ra tu re  o f  th e  w a te r  u n d e rn e a th  th e  o v e rh a n g in g
O /'js o u th e rn  bank  was o n ly  1 4 .5  0 . and a t  t h e  saiae tim e  was 85 0# 
on th e  sh a llo w  n o r th e r n  s id e .  P a r t ic u la r  e f f e c t s  o f  
tem perature ra n g e  on th e  f l o r a  and fa u n a  o f  th e  p o o l w i l l  be 
d e a l t  w ith  l a t e r :  b ro a d ly  s p e a k in g , v e ry  low  te m p é ra tu r e s
s lo w  down anim al a c t i v i t y  but a p p e a r  t o  be r a r e l y  l e t h a l  fo r  
any  Of th e  i n h a b i t a n t s  o f  th e  p o o l, w h ereas  h ig h  te m p e ra tu r e s  
a r e  p ro b a b ly  l a r g e l y  r e s p o n s ib l e  fo r  th e  r e l a t i v e  b a r r e n n e s s  
Of th e  p o o l d u r in g  m id-sum m er.
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7* Hydrogen I w  G onoentratlgn  j
-
Many w orkers have measured th e  hydrogen io n  oonoentra; ^
i t I o n  o f  th e  w ater l e f t  In rook p o o ls  d u rin g  th e  p eriod  o f  1
exgoaure# I t  has been shown th a t  th e  ohanges may be v er y  I
r a p id , e .g *  fro% @ #l t o  1 0 ,0  in  4#  h re .(D avy  de V l r v i l l e  1 9 5 6 ), "
and th a t  th e  r a te  aa^ d e x te n t  o f  r i s e  depends on th e  r e la t iv e  ^‘ ' ' i
r a t e s  o f  p h o to ey n th esia  o f  th e  a lg a e  and r e s p ir a t io n  o f  both  ^
• a lg a e  and fauna# Thus Klugh (1984) showed th a t  th e  measured d
v a lu e  fo r  a se r ie B  o f  p o o ls  was to  some e x te n t  dependent on 
th e  r e la t iv e  p ro p o rtio n s  o f  p la n t and anim al l i f e #
A tk in s (1 9 8 8 ) , Davy de T i r v i l l e  (1956) , lam i (1964a) and
o th e r s  have shown th a t  th e  maxima a tta in e d  d i f f e r  fo r  v a r io u s
: - ■
a lg a e  under th e  same o o n d it io n s . The e x t e n s iv e  m easurem ents 
made by Davy do V i r y i l l e  (1956) in d io a te d  th a t  th e  r a te  o f  
r i s e  and u lt im a te  maximum a tta in e d  depended on th e  q u a n tity  
o f  a lg a e , t h e i r  p h y s io lo g ic a l  c o n d it io n , th e  dominant ty p e s  1
and th e  amount o f  in s o la t io n ,  but was p r a o t io a l ly  Independent 
; o f  tem p eratu re , J
S in ce  th e  hydrogen io n  environm ent i s  a c t u a l ly  j
r e g u la te d  by th e  a lg a e  th em se lv es  i t s  in f lu e n c e  i e  d i f f i c u l t  x
- t o  in t e r p r e t .  A tk in s , Iswii and Davy do V i r v l l l e  ( lo o & o it .)
have a l l  su g g ested  th a t  i t  m ight be o f  im portance in  in flu e n o in g i  
d is t r ib u t io n ,  e# g . in  h in d er in g  or  fa v o u rin g  d evelop m m t o f  i
■I?ep ores o f  p a r t io u la r  a lg a e ,  e a p e o la l ly  o f  e p ip h y te s , but i t
i s  d i f f i c u l t  t o  prove t h i s  p o in t*
"  . . .  ‘1Measurements have been made o o o a s lo h u lly  in  d i f f e r e n t  i
-,;N
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p a r ts  o f  th e  p o o l and under v a ry in g  o o n d ltlo n s#  Samples o f  j
se a  w ater were drawn O ff by a g la s s  sy r in g e  whloh was em ptied 1
b en eath  a la y e r  Of petroleum  e th e r  In to  la r g e  speolm en tu b e s .  J
\ These were t i g h t l y  sto p p ered , and th e  hydrogen Ion oon ten t
measured aa aoon aa p o e a lb le ,  u s in g  a Cambridge pE meter# ?
R e s u lts  have shown th a t  on d u l l  w in ter  days th e  hydrogen ]
ion  o o n te n t, even  in  th e  a ftern o o n  a f t e r  s e v e r a l  houra o f  
expoaure to  th e  d i f f u s e  d a y l ig h t ,  waa more or  l e a s  uniform  ;
throughout th e  p o o l and l i t t l e  above th a t  o f  th e  s e a  (e .g #  ;
! - ' 8*4 a t  1450 hra$ on 18th  December, 1 9 5 5 ), b u t on a  sunny
; bprlng day oould r i s e  q u ite  r a p id ly  In th e  sh a llo w  p a rte  (e*g# ^
Y#95 a t  oaSO h r s # , 8#86 by 1800 hrs# on 3rd Maroh, 1951) and 
: d i f f e r  o b n sid era b ly  betw een deep shaded iand sh a llo w  sunny :
p a r ts  o f  th e  p o o l, è#g# 8#68 on th e  bottom  below  th e  sou th ern  j
-  ^ ' b on th e  su r fa o e  above th a t  p o in t ,  and 8#95 on th e  j
ak allow  n orth ern  a t  1550. bnv84th;3Febiu'wy, 1955 .
At n ig h t th e  c o n c e n tr a tio n  may f a l l  s h a r p ly , a s found by ^
: F ià b h è r -P ie t te  (F lso h er  1980 ); th u s a t  8800 h r$ , on 8 4 th  <
February 1965, i t  measured o n ly  7 .6 8  in  th e  d eep est p a rt o f  ;
th e  pool# Very h ig h  v a lu e s  as rep orted  by Davy de V i r v l l l e  
( l o o . b i t . ) have n ot been en cou n tered , but th e  same tr e n d s , ^
o f  v ery  rap id  r i s e  to  a h ig h  maximum amongst G hlorophyoeae ;
and o f  a s lo w er  r i s e  to  a low er maximum amongst Rhodophyoeae, ^
have been observed# The low  v a lu e s  o f  e a r ly  w in te r  may be  
a t tr ib u te d  to  th é  g e n e r a lly  poor c o n d it io n  o f  th e  a lg a e , th e  
preponderanoo o f  Rhodophyoeae and a r e l a t i v e l y  g r e a te r  pro; ^
(p o r t io n  o f  an im als to  p la n t s # >
8# D is so lv e d  oxygen c o n c e n tr a tio n  :
Thle f a c t o r  wae n o t s tu d ie d  q u a n t ita t iv e ly #  I t  i s  
C o n tro lled  by th e  r a t e  o f  p h o to ey h th eB is , th e  p ro p o rtio n  o f  i
anim al to  v e g e ta b le  l i f e ,  d ep th , amount o f  w ater movement ;
and tem p eratu re . Aa F ia e h e r ^ P ie tte  (F leo h er  1989) and 
Lami ( l9 5 4 o ) and Ambler & Chapman (1950) have shown i t  v a r ie s  
in  th e  same manner a s  d oes th e  hydrogen io n  o o n ten t , in d io a t in ^ ';  
th a t  th e  primary c o n t r o l l in g  fa c t o r  i e  l ik e w is e  th e  r e la t io n  
o f  p h o to sy n th e s is  t o  r e s p ir a t io n #  The r e s u l t s  ob ta in ed  by  
R a ttra y  (1860b) in  h i s  exp erim en ts on th e  e v o lu t io n  o f  oxygen  
by in d iv id u a l  a lg a l  s p e o le s  may a ls o  be taken  t o  support 
t h i s  h y p o th es is*  la m l ( l9 5 4 o ) s u g g e s ts  th a t  th e  oxygen  
q onten t a t t a in s  a maximum s p e ô i f io  to  th e  a lg a  donoêrned*
In th e  p o o l th e  r e le a s e  o f  oxygen i s  o f te n  v igorou s#
The r e s u l t in g  gas b u b b les are dangerous to  many o f  th e  sk ia lle r  
a n im a ls , w hich are c a r r ie d  h e lp le s s ly  to  th e  su r fa o e  and are  
o f te n  unable to  submerge a g a in . T h is happens p a r t io u la r ly  
o f t e n  to  ohironom id la r v a e  and t o  v a r io u s  s p e c ie s  o f  amphipods#
9* S a l i n i t y
V a r ia t io n s  in  s a l i n i t y  may be exp eoted  t o  occu r e i t h e r  j
as in c r e a s e s  through ev a p o ra tio n  during p er io d s  o f  prolonged 1
exp osu re to  in te n s e  su n sh in e  or a s  d eo ro a ses  through  heavy :
r a in f a l l*  Measurements have been tak en  under v a r io u s  
c o n d it io n s ,  u s in g  th e  in te r n a t io n a l  standard s a l i n i t y  apparatus^» %
' - ' ' ' .'  ' . - ............................ %%5 ' I
These In d ic a te  t h a t ,  even  d uring  prolonged exposure^  
ev a p o ra tio n  doea n ot produce any s lg n l f le a n t  q o n o e n tra tlo n . 
During neap t i d e s  In A p r il expoeure to  b r ig h t  su n sh in e f o r  
sev en  hours had o n ly  in crea se d  th e  c h lo r id e  co n c e n tr a tio n  
from 1 8 .9 6  t o  T h is a ls o  shows th a t  th e  drop in .w a te r
l e v e l  d uring  exp osu re,m u st be p r im a r ily  due t o  d ir e c t  w ater  
l o s s  through th e  f i s s u r e d  and poroua rook r a th e r  th an  by  
evap oration #  Klugh (1984) found s ii% ilar ly  n e g l ig ib l e  
in c r e a se  In e o n o e n tr a tio n  f o r  a p o o l exposed to  sev en  and a  
h a l f  hours o f  in te n s e  su n sh in e .
D ecrease in  s a l i n i t y  i s  l i k e l y  to  be a  much more 
v a r ia b le  and im portant fa c to r #  There i s  l i t t l e  d ir e c t  
d ra in age o f  r a in  w ater in to  th e  p o o l from surrounding r o c k s , 
but th e  r e l a t i v e l y  la r g e  su r fa ce  area^ lead s d u rin g  p er io d s  
o f  heavy r a in  to  th e  form ation  o f  a  s u p e r f i c ia l  la y e r  o f  
w ater  o f  v ery  reduced s a l i n i t y .  T h is i s  a ccen tu a ted  by th e  
co n sta n t se e p in g  away o f  th e  w ater o f  th e  low er la y e r ,  and i s  
p a r t ic u la r ly  s t r ik in g  when heavy r a in s  accompany extrem e  
neap t i d e  exppsuree* 8uch c o n d it io n s  occurred  on th e  89th  
o f  March, 1964; when betw een 08DO hra# an d '8050 hre* th e  
c h lo r ln i t y  o f  th e  w ater about 1 cm* below  th e  .su rface  f e l l  
from  18*10$6to y e t  remained a t  18*81$*f o r  th e  d eep est
p art o f  th e  p p o l, a rem arkable v a r ia t io n  much g r e a te r  than  
th o se  recorded  by Lami ( Î 9 5 1 ) ,  T h is im p lie s  th a t  th e  a lg a e  
f r in g in g  th e  p oo l must be eu ry h a llh e  s p e c ie s  cap ab le  o f  
enduring subm ersion in  w ater o f  c o n s id e r a b ly  low ered  s a l i n i t y
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f o r  a t  l e a s t  S ev er a l hours a t  a t im e , and suoh I s  found to  
be th e  o a s e , a s  w i l l  be ehown la te r *
IG. Other Inorgah lb  S u b stan ces In S o lu t io n  -
Many measurement a have been made o f  th e  amount o f  J
I ';v a r io u s  e e e e n t ia l  or to x io  au b stan oes p rese n t in  s o lu t io n  in  j
s e a  w a te r , but th e  r é s u l ta  ob ta in ed  apply  la r g e ly  to  th e  open i
s e a  or to  r a th e r  e p e o la l ia e d  l o c a l i t i e s #  Harvey (1986) '
o b serv e s  th a t  th e  ih o rg a n lc  s a l t s  n ece ssa r y  f o r  p la n t l i f e  <
a re  alw ays p rese n t in  se a  w ater  in  ample amount, ex cep t f o r  -
phosphates and n i t r a t e s  and p o s s ib ly  iron# The p rox im ity  ^
o f  tovm sewage e f f lu e n t s  and th e  abundance o f  sea.*bird e x c r e ta  
on th e  Hind Rock ren d er i t  u n l ik e ly  th a t  any o f  th e s e  e s s e n t i a l i  
c o n s t i tu e n ts  are ev er  in  sh o r t su pp ly  f o r  lo n g  enough t o  be j
e f f e c t i v e  l im i t in g  f a c t o r s ,  A t o x ic  c o n c e n tr a tio n  o f  c e r ta in  
su b sta n ces  i s  perhaps more p o s s ib le ,  but no m o r ta lity  l i k e l y  
t o  be caused by such agency has so  f a r  been ob served . Sewage 1 
e f f lu e n t s  seem o c c a s io n a l ly  l e t h a l  to  a lg a e  a t low er l e v e l  ^
p o o ls  and ch an n els  near th e  Hind Rock, but have no n o t ic e a b le  ^
e f f e c t  on th e  a lg a e  o f  th e  h ig h e r  le v e ls #  Soot from th e  -
nearby c i t y  gasworks i s  o f t e n  d ep o s ited  in  some q u a n t ity  on /;
th e  su r fa o e  o f  th e  w ater# Gkamura e t  a l # (1986) have found ^
th a t  so o t  p a r t i c l e s  d e p o s ite d  on Porphyra te n e r a  ICjellm, in  ^
Tokya Bay absorbed s u f f i c i e n t  su lphur d io x id e  from  th e  polluted?^  
atm osphere t o  k i l l  th e  n eigh b ou rin g  c e l l s ;  no e f f e c t  o f  t h i s  ^
n atu re has been observed  on th e  U lv a , Enteromorpha and o th er  
a lg a e  f r in g in g  th e  p o o l. i
11* Organlo M atter
O rganic m atter  n ot d i r e c t ly  a ee o o la ted  w ith  l i v in g  
organiem s may be p rese n t a s  d e t r i t u s  and d r i f t  m a te r ia l o f  
v a r io u s  k ln d a , ae p a r t ic u la t e  eu ap en eion s and in  s o lu t io n *  
P o s s ib le  eou rcee are (1 ) e x te r n a l ,  as d e b r is  and sewage 
brought in  by th e  t i d e  and, during lo n g  ex p o su res , eea-^bird 
ex o r e ta  and drowned in e e o t s ,  (8 ) in t e r n a l ,  through d eath  
decay o f  p la n ts  and a n im a ls , s e c r e t  io n , e x o r e t io n , and c e l l  
damage by a t t r i t i o n  or anim al attaok# P o se ib la  e f f e o t a  are -
p r o v is io n  o f  food f o r  v a r io u s  organiama and, e e q o n d a r lly , :
low erin g  o f  hydrogen io n  oon ten t and p o iso n in g  o f  th e  w ater ^
through p u tr e fa c t io n f  "
W ithin th e  p o o l th e  amount o f  organ ic  d e t r i t u s  p rese n t ^
i s  somewhat v a r ia b le *  There i s  g e n e r a lly  v er y  l i t t l e  d uring  ^
w in ter  and e a r ly  sp i'in g , ex cep t fo r  sh o rt p e r io d s  fo l lo w in g  1
storm s d uring  neap t i d e s .  The in c r e a s in g  coverage o f  a lg a e , |
and p a r t ic u la r ly  th e  growth o f  la r g e  en tw in in g  m asse s  o f  x
R hizoclonlum  im plexum* le a d s  to  c o n s id e r a b ly  more d e b r is  b ein g  4 
trapped and h eld  in  th e  p oo l during  th e  la t e  sp r in g  and summer, j  
w h ile  th e  h ig h  m o r ta l ity  d uring  exbreme neap t i d e  c o n d it io n s  $
a ls o  in c r e a s e s  th e  q u a n t ity  o f  d ecay in g  organ ic  m a te r ia l ^
p resen t a t  such t im e s . The la r g e r  l i t t o r i n i d s  appear t o
3S(}
fe ed  m ain ly  on a lg a l  d e b r is  washed In to  th e  pool*and I t  i s  
probably  an Im portant aouroe o f  food  fo r  many amphlpods and 
a n n e lid s ,  w h ile  th e r e  are nim eroue su sp en sio n  fe e d e r s  
( la m e llib r a n o h s , sp o n g es , and o th e r s)  in  th e  p oo l fauna*
The orgon io  m a tter  d is s o lv e d  in  se a  w ater has been  
measured in  v a r io u s  ways by d i f f e r e n t  w ork ers. . F is c h e r -  
P ie t t e  (F iso h er  1989) measured th e  r e d u o tlv e  power a s  a  
q u a l i t a t iv e  measure o f  th e  amount o f  d is s o lv e d  o rg a n ic  m atter  
p r e s e n t . He found th a t  i t  v a r ie d  ir r e g u la r ly  d uring  
exposure o f  a p o o l, r i s i n g  during th e  day but n ot a t  n ig h t ,  
p o s s ib ly ,  as he s u g g e s t s ,  through e x c e s s  p h o to sy n th e s is  
ta k in g  p la c e . Apart from  t o x ic  e f f e c t s  t h i s  i s  probably  
unim portant as a d ir e c t  en viron m en tal f a c t o r ,  f o r  Keys e t  a l .  
(1955) have p o s tu la te d  th a t  d is s o lv e d  organ ic  m a te r ia l i f  
not perhaps w h o lly  Out o f  organ ic  c ir c u la t io n  i s  a t  l e a s t  
not o r d in a r i ly  a major l in k  in  th e  food  c y c le  in  th e  sea#  
P o llu t io n  and p u tr e fa c t io n  have n ot so f a r  appeared t o  occu r  
to  any l e t h a l  e x te n t;  under th e  c o n d it io n s  w hich would favou r  
such p r o c e s se s  ** prolon ged  neap t i d e  exp osu re and h ig h  
tem p eratu res -  th e  danger o f  com plete d e s ic c a t io n  i s  probably  
much g r e a te r .
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1 8 . B lo t l e I f f e o t s
(a ) D iterfereiiùG  by t e r r e s t r l a l  fauna  
For th e  p oo l t h i s  means e s s e n t i a l l y  in te r fe r e n c e  by 
sea'^birde or by human a o t iv i t i e e *  V ariou s In eeo te  can be 
found drowned in  th e  p o o l d uring  th e  summer, but th e y  oan 
h a rd ly  be oon eid ered  numeroue enough to  have any im portant 
e f f e b t .  On th e  o th er  hand sea'^blrde, m ain ly  g u l l s  and e id e r  
duoks* freq u en t th e  Hind Rook in  la r g e  numbers, u s u a lly  
r e s t in g  6n th e  eurrounding rook but o o o a s lo n a lly  wading or 
swimming in  th e  p o o l;  The p o s s ib le  im portanoe o f  t h e ir  
abundant e x c r e ta  has a lrea d y  been m entioned; to  t h i s  may 
be added th e  o o o a s io n a l e f f e o t s  o f  s t i r r in g  th e  p o o l w ater  
and d is tu r b in g  th e  fau n a , but th ea e  are r e l a t i v e l y  s l ig h t#
A more im portant a c t i v i t y  m ight be th é  d e a tr u o tio n  o f  la r g e r  
anim als ^y sm a ll sh ore b ir d s  when th e  p o o l ia  p a r t i a l l y  d r ie d  
out d uring  neap t i d e s ;  though t h i s  aeema l i k e l y  th e r e  ia  no 
d ir e c t  ev id en ce  th a t  auoh d e a tr u o tlo n  oodura, and in  any oaae 
fo r  many o f  th e s e  an;lmala (a n n e lid â , h em ertin ea , oruataoeana) 
o th er  o o n d itid n a  a t  auoh tim es  m ight w e l l  prove fa t a l#
Human in te r fe r e n c e  may be d iv id ed  in to  th e  g e n e r a l  
and th e  in d iv id u a l .  In  th e  form er o a teg o ry  sewage end smoke 
p o l lu t io n  have a lrea d y  been m entioned# smqke may a ls o  out 
down l i g h t  and even r a i s e  th e  tem perature o f  th e  a ir  in  th e  
v i c i n i t y  o f  th e  p o o l t o  a marked e x t e n t ,  but th e s e  are to o  
in freq u en t ooourrenoes t o  r e q u ir e  o o n sid era tlo n #  The n atu re  
and p o s i t io n  Of th e  p o o l makes i t  u n l ik e ly  to  be su b je o t  to
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' ’ . i( c a s u a l In te r fe r e n c e  by I n d iv id u a ls ,  and th e r e  seems no reason
:|to  auepeot th a t  t h i s  has a t any tim e occurred d uring  th e  &
p eriod  o f  o b s e r v a tio n . A much more s e r io u s  problem  has been %
th e  in te r fe r e n c e  I n e v ita b le  to  prolonged and o lo e e  o b se r v a tio n  -
;..lOf the pool. T his has been reduced as far as possib le by
r e ly in g  where p r a c t ic a b le  on o b se r v a tio n  in  s i t u  r a th e r  than  j
on c o l l e c t io n  o f  m a te r ia l f o r  la b o ra to ry  exam in ation , by
■J
a v o id in g  shadowing or d is tu r b in g  th e  p o o l more th an  was 
'^  '
a b s o lu te ly  n e c e s sa r y , end w herever p o s s ib le  by rem oving p a r ts  
o n ly  o f  p la n ts  fo r  i d e n t i f i c a t i o n  or check o f  r e p r o d u ctiv e
1
c o n d it io n , and re tu rn in g  to  th e  p oo l an im als removed f o r  ;
id e n t i f i c a t io n  or  measurement* , T his in  tu rn  l im ite d  th e 1
ty p e  o f  o b se r v a tio n s  w hich cou ld  be made* For in s ta n c e  ^
many, burrowing anim als and s p e c ie s  rep resen ted  o n ly  f o r  #
sh o rt p er io d s  may w e l l  have been m issed through  r e lu c ta n c e  
to  damage or d is tu r b  th e  p o o l overimoh by a thorough search*  
Thorough exam ination  o f  p a r t ic u la r  com m unities was made ^
d i f f i c u l t  b ecau se so  l i t t l e  m a te r ia l cou ld  s a f e ly  be removed rj
from  one p lo t  a t a t im e , and r e g e n e r a tio n  and r e o o lo n is a t lo n  ^
w ere a s  f a r  as p o s s ib le  s tu d ie d  fo llo w in g  th e  e f f e c t s  o f  ?
n a tu r a l damage# I t  i s  b e lie v e d  th a t  such d e s tr u c t io n  as was 
in e v i t a b ly  done would in  m ost c a se s  be s im ila r  to  th a t  produced  
by more normal hazards and p r o p o r tio n a te ly  s l i g h t ,  ex cep t in  i
th e  ra r e  ev en t o f  c le a r a n o e  f o r  exam in ation  o f  a q u ad rat, and
th e s e  p a r t ic u la r  o a se s  are  d isc u sse d  in  d e t a i l  in  a l a t e r  pert* ^I
J
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(b) In to r '^ re la tlo n a h lp s  o f  p la n ts  and an im als  
The v a r io u s  p o s s ib le  in t e r - r e la t io n s h ip s  have been  
w e l l  summarised by A lle n  (1 8 9 9 ) . He p o in ta  out th a t  an 
adventageoua in f lu e n c e  ia  ex ero ia ed  by one organism  or  
an oth er when i t  (a ) aervee  aa a food  su p p ly , (b) p ro v id es  
' a f ix e d  b ase  f o r  a ttach m en t, (o ) p rov id ee a m ovable b a se ,
th u s  ex ten d in g  th e  fe e d in g  grounds o f  th e  f ix e d  organism ,
\ (d) b r in g s  food  t o  th e  o th er  organism , (e )  p ro v id es  s h e l t e r
or oonoealm ent from enem ies; a d isad van tageou s in f lu e n o e  i s  
ex e r ted  when i t  (a ) p rey s on th e  o th er  organism , (b) f i x e s  on 
th e  l a t t e r  in  a way w hich b r in g s  about i t s  d e a tr u o t io n , (o )
( oompetea f o r  a l im ite d  food  su p p ly  or amount o f  f i x in g  s p a c e $
) These few  o a te g o r ie e  co v er  an I n f i n i t e  v a r ie t y  o f  s u b t ly
: in te r g r a d in g  r e la t io n s h ip s ,  many o f  whioh are touohed on in
th e  fo llo w in g  d e s c r ip t io n s  o f  th e  f lo r a  and fauna* O thers 
are d isc u s s e d  more f u l l y  in  th e  s e o t io n  d e a lin g  w ith  
p a r t io u la r  oom m unities, and th e  s p a t ia l  r e la t io n s h ip  o f  a lg a e  
and ;;;thelr lep iphÿtes. i s  o o n sid ered  im portant enough to  m erit  
a s e c t io n  to  i t s e l f .  Here i t  i s  pezrhaps s u f f i o i e n t  to  p o in t  
; ou t th a t  th e  p o o l a lg a e  in  g e n e r a l have th r e e  d i s t i n o t  s ta g e s
a t  w hich th e  In flu e n o e  o f  o th e r  organism s may be o r i t l o a l .
(1 ) As m o tile  or d r i f t in g  sp o res  or gam etes th e y  are v ery  
- v u ln e r a b le  to  a t ta c k , p a r t io u la r ly  by o i l i a t e s  (w hich are
X alw ays numerous amongst th e  m o tile  Enteromorpha s p o r e s ) ,
w h ile  th ey  are a ls o  l i a b l e  to  be en gu lfed  by th e  numerous 
sed en ta ry  su sp en sio n  f e e d e r s .  (B) As s e t t l e d  sp o res  and
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sp o r e lln g a  th e y  may be d en ied  s u i t a b le  en viron m en tal 
c o n d it io n s  by overcrow d in g , shading and p o s s ib ly  u nfavou rab le  
hydrogen io n  o o n d en tra tio n  e a ta b lia lie d  by n eigh b ou rin g  
p la n ts  and sed en ta ry  a n im a ls , or  may be d estro y ed  by d e t r i t u s  
fe e d e r s  or brow sing an im a le , p a r t io u la r ly  gastropods^
(5) F in a l ly ,  as a d u lts  th e y  may be weakened and overburdened  
w ith  ep ip h y te s  to  a p o in t  a t  whioh th ey  are r e a d i ly  to rn  
from th e  substratum  by w ater movement.
III#  FLORA OF THE POOL
51 1■1
The f lo r a  I s  both  d iv e r s e  and abundant, e x h ib it in g  |
s t r ik in g  v a r ia t io n s  in  n a tu re  and s t a t e  o f  grow th a t d i f f e r e n t  V^
eeaaons Of th e  y e ^ .  The co u rse  o f  th e s e  changée has been  
fo llo w e d  by means o f  n o te s ,  p hotograp hs, herbarium  apeoim ene, ^
m onthly v e g e ta t io n  ch a r te  (F ig*15) and a number o f  tr a n s o o ts  ^
( F ig s #16 and 17)* ;
1Ae t h i s  mloroooem ahowa many p a r a l lè le  in  i t s  e o o lo g lo a l  
e tr u o tu r e  w ith  th a t  o f  th e  sh ore in  g e n e r a l, term e a p p lied  t
to  th e s e  la r g e r  e c o lo g ic a l  u n ite  ae d e fin ed  by Feldm ann(1951) i
are h ere  a p p lied  in  much th e  same e e n e e , d ie t in g u ie h e d  in  
t h i s  s p e c ia l  c o n te x t  by th e  p r e f ix  m icro-#  Thue th e  p o e it io n
*
o f  th e  w ater  l e v e l  o f  th e  p o o l deioarcates m icro -zo h es  somewhat s
a n a lo g o u s  to  th e  zo n es  o r  b e l t s  due to  t i d a l  ra n g e  on th e  I■'Î'
shore* I t  i s  m is le a d in g  how ever, to  s t r a in  th e  an a logy  to o  3
fa r ;  th e  a s s o c ia t io n  i s  d e sc r ib e d  by Feldmann as a  su b o rd in a te%% 
u n it  o f  th e  f a c i e s ,  b u t h ere  th e  m lo r o - fa o ie s , w h ich , l i k e  
th e  corresp on d in g  la r g e r  u n i t s ,  i s  d is t in g u is h e d  by th e  n a tu re  
o f  th e  su bstratu m , i s  su b ord in ated  to  th e  m ioroM .assooiation , 
which i s  determ ined p r im a r ily  by exposure to  l ig h t #  F in a l ly  
th e  g e n e r a l term  oommunilw i s  h ere  used fo r  th e  m ost 
homogeneous u n i t s ,  a ssem b lages o f  p la n ts  and an im als dom inated  
by one or more a lg a l  s p e c ie s ,  occup yin g  a s p e c i f i e d  ty p e  o f  
h a b it a t .  The d i s t r ib u t io n  o f  th e  p r in c ip a l  o o im u n it ie s  i s  
shown in  F i g s . 14 and 15 .
.
58
1* L lf e - f o f W
In d e f in in g  and d e sc r ib in g  th e s e  p a r t ic u la r  e o o lo g lo a l  
u n it s  i t  i s  e s s e n t i a l  t o  o o n sld er  th e  I l f  e-form e o f  th e  
O haraotez*istlo  a lg a l  e p e o ie s  in vo lved #  The term s employed 
h ere fo r  th e  most p a r t f o l lo w  th e  u sage o f  K night and Parke 
(1951) and Feldmann (1 0 5 7 ), but w ith  a r a th e r  more r e a tr io te d  
a p p lic a t io n  t o  s u i t  t h i s  v e r y  e p e o ia lia e d  and l im ite d  
environ m en t.
A* P la n te  p r e se n t throughout year  
1# In d iv id u a l p la n ts  p e r s i s t e n t
(a) Growth and r e g e n e r a tio n  p e r s i s t e n t  throughout year
.* * . .  P eren n ia ls
(b) Growth and r e g e n e r a t io n  I n h ib ite d  a t  c e r ta in  sea so n s  
or under c e r ta in  o o n d itio n s  * # # P seu d o-p e r e n n i
B# P o p u la tio n  m ain ta in ed  by s u o o e s s iv e  crop s o f  
r e l a t i v e l y  s h o r t - l iv e d  In d iv id u a ls  Ei
B* P la n ts  p rese n t in  m aôrosoopio form f o r  p a rt o n ly  o f  y e a r ,  
in d iv id u a ls  com plete ly  removed a t  end o f  growth p er iod
e A * e * «; A ÀU,Î1LU&1S
-i0# P la n ts  o f  r a r e ,  ir r e g u la r  end g e n e r a lly  sh o r t-te r m  |
ocourx^enoe * # * * # & # * * * * * * o ? # # # # ? # # & # @ # * $ » *  ^ Pa s u a l 3 ^
I t  must be p o in ted  o u t , how ever, th a t  th e  same s p e o le s  ^
may f a l l  in to  two or more c a t e g o r ie s  in  d i f f e r e n t  p a r ts  o f  th e  ^
p o o l and under v a ry in g  c o n d it io n s .  Thus Puoua s p e c ie s  are  ^
p e r e n n ia l round th e  border o f  th e  p o o l but la r g e ly  annual jIwhere growing perm anently submerged, and P o ly s ip h o n ia  n ig r e s c e n #
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i s  g a n e r a lly  p se u d o -p e r e n n ia l, but o b o u a lo n a l ly  beoomes |
■ 'ê
annual through ex term in a tio n  by v ery  ad verse o o n d it io n e . '
8 .  Blonomlo D iv is io n s
Three m lCro-zonea may be reo o g n lsed  In th e  p o o l Z;
v e g e t a t io n ,  nam ely th e  exp osed , f r in g e ,  and submerged m ioro- 
zones# These are u e u a lly  v e r y  c le a r ly  d e l im ite d , and are  
r e la te d  t o  th e  w a te r - le v e l  w ith in  th e  pool*  ^
I .  The exposed m ioro-z o n e  i s  em ergent from th e  moment th a t
th e  t i d e  le a v e s  th e  p o o l. I t  i s  dom inated by a p e r e n n ia l ,
growth o f FuouS p la n ts ,  r e l a t i v e l y  sh o r t and s p a r s e ly  #
branohed epeoim ene o f  F . s p i r a l i e and F , V eslo u lg eu e  
Var# e v e a lo u lo e u e  on th e  n orth ern  s id e  (F ig # 1 9 ), end r a th e r  
more lu:kuriaht grow th, w ith  o o o a e lo n a l F i v e s lo u lo s u e  var#  
v e e io u lo e u a , on th e  sou th ern  a id e  (F ig # 1 8 ). On b oth  ^
s id e s  th e r e  l é  an hndergrowth o f  v ery  s h o r t ,  muoh-branohed rj
a ig a e , p r ln o ip a l ly  Ce^ramium éh u ttléw orth ianu m  and Gladophora
'  4r u p e s t r i e . In term lxed  w ith  R h od ooh orton florld u lu m # j
11# The fz'lAgè m loro-zon e la  m arkedly d i f f e r e n t  on th e  two j
?s id e e  o f  th e  pool* I t  oovers th e  a rea  whioh i s  submerged ^
when f i r s t  th e  p o o l i s  l e f t  by th e  t i d e ,  but whioh la  more ^
or l e s s  r a p id ly  exposed as th e  w a t e r - le v e l  w ith in  th e  p o o l |
f a l l s  u n t i l  r e p le n ish e d  by th e  inoom ing t id e #  During #
heavy r a in s  t h i s  m iorô'-zone may be immersed in  a la y e r  o f  j
w ater Of v er y  low  s a l i n i t y ,  and i t  i s  probably s ig n i f io a n t  ^
th a t  th e  dominant a lg a e  are  pronounoedlyeuryhailne. The i;
Jr
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v i r t u a l  ab sen ce o f  H hodoohorton  f lo r ld u lm u  i s  p a r t i c u l a r l y  
s tr ik in g V  On th e  exposed  s id e  t h e r e  i s  a 'p o r e im ia l o r  
s e r a i -p e r e n n ia l  c o v e r in g  o f  m in u te  g ro w th s  o f  G laclophora 
r u p e s t r is  In te r sp e r se d  w ith , p a tch es  o f  bare rook  and th e  
ep h e rae ra ls  U lva  l a e tu o a  var.. r ig  Ida and E ntero rnorpha spp*WWII III I I t    M l I ■»    I II  #1 iw i w m m , , , „r%*, , ,w ***
D u rin g  e a r l y  s p r in g  IT. l a e tu o a  v a r .  l a t i s s i m a  becomes 
n ot in fr e q u e n t , and in  l a t e  sp r in g  and e a r ly  summer th e  
e n t i r e  m loro-zon e on t h e  n o r th e r n  s id e  i s  dom inated by 
a  s t r o n g  growoh o f  E n teromorpha spp . ( F ig . l9 ) «  A few  
sm a ll fu o o id s  a ls o  occur h e r e . On th e  shady sou th ern  
Bide th e r e  i s  a, p e r e n n ia l  (o r  .in  p a r t s  s e m i-p e r e n n ia l) 
co v er in g  o f  l a r g e , h e a l th y  O laclophora r u p e s t r is  both  
above an d ,im m ed ia te ly  below  th e  w a te r - l in e  ( F ig *18 ).
I I I .  The subm erged m ic ro -z o n e  i s  an a r e a  w i th in  w hich c o n d it io n s  
v a r y  c o n s id e r a b ly  from  p a r t  t o  p a r t , and i t  i s  a c c o r d in g ly  
c o n s id e r a b ly  s u b d iv id e d , p r im a r i l y  in to  t h e  o p e n -p o o l and 
shade m ic r o -a s so c i a t l o n e , th e  l a t t e r  b e in g  shadowed by  
t h e  s te e p  s o u th e rn  banks o r  th e  le d g e s  w ith in  th e  p o o l.
B oth  show s t r ik in g  s e a s o n a l  v a r i a t i o n s  in  fo rm  and typ e  
o f  v e g e t a t io n , b u t b road ly  sp eak in g  th e  form er i s  
c h a r a c t e r i s e d  by Rhodco h o r ton f l o r i d u l u m and v a r io u s  
s p e c ie s  o f  IT lvaceao , th e  l a t t e r  by a  v ery  d iv e r s e  
v e g e ta t i o n  in  w hich  Rhodophyta tend  t o  d om in ate .
(a ) The Open-poo l  m io ro - a s s o o l a t i o n  i s  a g a in  d iv id e d  
in to  s i l t e d  and s i l t - f r e e  m ic r o - f a c ie s  ^
- ' e,E) '
(1 ) The e l l t e d  m ié r o -fa ô le e  l e  dom inated by RhodoohortO #  
f lo r id u lu m , whioh o a r p e ts  th e  bottom  in  a lo o s e  f e l t  o f  %
s i l t  and in te r la o e d  f ila m e n te  w ith  freq u en t s h o r t ,  e r e c t  \■It u f t s ,  p a r t io u la r ly  prom inent in  l a t e  w in te r  and e a r ly  #
%ep rin g  ( F ig .8 1 ) .  There i s  a ls o  a sm a ll oommunlty o f  
s tu n te d , d en sely-b ran d h ed  Gladophor a  r u p e s tr is  p la n ts ,  
p e r e n n ia l or p se u d o -p e r e n n ia l, w hich has m ain ta in ed  
i t s e l f  w ith  l i t t l e  d i f f e r e n c e  in  s i z e  throughout th e  
p eriod  o f  o b s e r v a t io n . Presum ably i t  became e s ta b l is h e d  
d u rin g  a p eriod  o f  e x c e p t io n a l ly  fa v o u ra b le  c o n d it io n s  
and i t s  p resen ce may be regarded as w h o lly  f o r t u i t o u s ,  
s in c e  i t s  h a b ita t  seems in  no way d i f f e r e n t  from th e  
surrounding area# The a sp ec t o f  t h i s  m ic r o -fa o lo s  I s  
v er y  v a r ia b le ,  due to  th e  p resenoe o f  ephem eral 
Enteromorpha s p e c ie s  (F igs#  8 8 -5 8 ) . During w in te r  and 
e a r ly  sp r in g  th e s e  are rep r esen ted  by sm a ll narrovz- 
fronded  p la n ts  of'E # com pressa s c a t te r e d  r a th e r  sp a r in g ly  
amongst th e  m p d ^ h q r to n . As th e  sp r in g  advances t h i s  
v e g e ta t io n  becomes m arked ly 'd en ser (F lg s# 8 0 , 8 8 , 8 4 , 8 5 ) ,  
th e  in d iv id u a l p la n ts  b e in g  b j^ ger  and more rap id  o f  
growth and i # g e  p la n ts  o f  E, l i n z a  and E. i n t e s t l n a l i s  
becom ing in c r e a s in g ly  prom inent. The v e g e ta t io n  may 
show sharp s e t-b a c k s  d uring  n e a p -t id e  ex p o su res , due t o  
w h o le sa le  spor'ihg: or a c tu a l d e s tr u c t io n  o f  th e  p la n t s ,  
but rea ch es  a peak d u rin g  May and Iune« The summer form  
Ê* i iu z a  th en  d isa p p ea rs  and t y p ic a l  E» i n t e s t i n a l i s
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p la n ts  béoome l e s s  numerous, w h ile  E* oompresea p la n ts  ^  
lu x u r ia te  o n ly  a$ e p ip h y te s  on Oladophora end F u c u s .
(11) The e l l t - f r e e  m lc r o -fa o ie a  oooure more or l e s s  
perm anently a t  th e  ends o f  th e  p o o l, where th e  In flo w ;i
and o u tflo w  o f  w ater e f f e c t i v e l y  p reven t th e  aooum ulatlon   ^
o f  a l l t ,  and t r a n s ie n t ly  where th e  p r o te c t in g  la y e r  o f  ^
s i l t  and a lg a e  i s  removed by atorma o r  o th er  a g e n c ie e  #
The more perm anently betre a rea s  are dom inated by D iva  ^
la e tu o a  var# r i g i d a . to g e th e r  w ith  a V a r ia b le  amount o f  S
Enteromorpha opmpreasa * and a l l  p rov id e  a s u it a b le  ;;
subatratum  fo r  many o f  th e  more prom inent a n n u a ls , euoh  
as A oroeiphon ia  C e h tr a lie ,  Monostroma g r e v l l l e l  and g?.y-4
S q ytosip h on  lo m e n ta r ia #
(b) The shade m ic r q -a e e o o ia t io n  gan be d iv id e d  in to  4
.- ■^ silted ,. 8 ilt4 ^ free  and led ^ e miorO'*^fa o i è s . There i s  no ^
'Isharp l i n e  o f  dem arcation  betw een op en -p oo l and shade 1i-Im lo ro -a eeo o ia tio n s^  and Indeed as sp r in g  advances and ^
shade d eoreaeea  in  th e  p o o l th e  form er te n d s  In o r e a a ln g ly  ji
ÏI
to  enôrohoh on th é  l a t t e r .
( i )  The s i l t e d  m lo r o - fa o le s , as in  th e  o p en -p o o l, i s  
Carpeted by a mat o f  entw ined f i la m e n ts  o f  ^ o d o o h o r to n  
f lo r id u lu m , b ut w ith  In oreae in g  shade t h i s  beoomes 
la r g e ly  su p p lan ted  by a stu n ted  groivbh o f  s t e r i l e  
Sphao e la r ia  w n n a ta  var* fu eoa  and p atoh es o f  non- 
t h a l lo id  GOdium (th e  taxonom io s ta tu e  o f  t h i s  Oodium ie  
d ieo u esed  l a t e r ) , a l l  g e n e r a lly  h e a v i ly  overgrown w ith
■   ____________________________
-a1s
d ia to m s, dom inated in. p a r ts  by w e l l -d e f in e d  oozm tm lties  
O f Oladophora r u p e s t r is  and Po ly a ip h o n ia  n ig r e soena %
' -' 'S( F ig s .88 and 8 6 ) .  The form er la  v e r y  much b e t t e r  
d evelop ed  th en  in  th e  o p en -p oo l oommunlty, but both  S
are h e a v i ly  oovered by epiphybea and sed en ta ry  an im ale *
These oom m unitles are oon sid ered  in  more d é t a i l  in  a  g■ *l a t e r  s e c t io n #  ÿ•I
( l i )  The a l l t - f r e e  m io r o -fa o ie e  i s  marked by th e  %
$In o rea s in g  number o f  th e  sm a ll p e r e n n ia l aroeettee o f  §
Laureno ia  hybrid  a# The rook I s  en oru sted  w ith  g
C o r a l l in e s ,  L ithotham nion len orm an d li dndl_ . ' g
G o r a llin a  o f f  l o in  a l l s #  The l a t t e r  i s  u s u a l ly  so  i;
covered w ith  C lo s e ly  m atted ep ip h y te s  th et i t  m ight be i
b e t t e r  co n sid ered  as p art o f  th e  s i l t e d  mioro#^faoiee*
These merge in to  th e  le d g e  m lo r o -fa o ie a  o r  p e te r  out
iin to  a f r in g e  o f  d iatom s and p oorly  d evelop ed  c a s u a ls >; Iunder th e  overhanging p a r ts  o f  th e  banks. The tr ia n g u la r  ;:%
s h e l f  on th e  sou th ern  s id e  o f  th e  p o o l r e q u ir e s  s p e o ia l Imention# I t  i e  washed f r e e  o f  s i l t  and during th e
w in te r , i s  w e l l  shaded , but i t s  sh a llo w n ess  end exposure Mt o  l i g h t  and neap t i d e  d e s io o a t io n  in  sp r in g  and summer 
'^: :'la llo w  o f  a p a r t io u la r ly  anomalouis;, v a r ie d  and r a p id ly  §
îichanging v e g e ta t io n .  Annuals euoh as Dumontia
- Tin o r a a a a ta , Monoetroma g r e v i l l e l  and A orosiu h on ia
o e n t r a l ie  are o f te n  e a p e o ia l ly  w e l l  d evelop ed  h e r e .
' I
.: i4
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(111) The le d g e  m lc r o -fa o ie e  com prises th e  v e r t i c a l  
or s t e e p ly  e lo p in g  fa o e e  o f le d g e s  and banks, a l l  fa c in g  
ap p rox im ately  n orth  and th e r e fo r e  shaded (F ig e * 8 8 -B 5 )* 
The c l o s e l y  m atted growth h o ld s  a oonslderab].^  q n em tity  
o f  s i l t ,  but much l e e s  than  in  th e  bottom  v e g e ta tio n *
The p r in c ip a l  oommunitiea are dom inated by G o r a llin a  
O f f i c i n a l i s  and Godlum r e s n e o t lv e ly *  The G o r a llin a  
( F ig #85) l e  e h o r te r , l e s s : lu x u r ia n t  and g e n e r a lly  n o t  
80 h e a v i ly  covered  w ith  e p ip h y tic  S p h a o e le r ia  p en n ata  
var^ fu s c a  a s  when grow ing on th e  bottom  o f  th e  pool#
The Godium ( F ig .56) I s  p se u d o -p e r e n n ia l, form ing t h ic k ,  
m ossy grow the o f  v e r t i c a l  f i la m e n ts  a r is in g  from  in te r ;  
( la c e d  h o r iz o n ta l  ones from about J u ly  t o  March, r a r e ly  
w ith  a v er y  s h o r t ,  compact t h a l l i  in  w in te r  and 
e a r ly  sp r in g . A th ir d  im portant, s p e c ie s  i s  F o lysip h q n  
u r c e o la t a , a  p seu d o -p e ren n ia l form ing con sp icu ou s  
Clumps o f  s h o r t , e r e c t , sp a r in g ly  branohed fron d s in  
v /ih ter  and sp r in g . The creep in g  f i la m e n ts  o f  both. 
Oodlum and P# u roeo la t a  are g e n e r a lly  abundantly  
in term ixed  w ith  th e  b a s a l  pai*ts o f  G ora llin a*  Sm all 
p la n ts  o f  B ry o p sls  plum osa are a ls o  n ot uncommon here#- 
T h is c l a s s i f i c a t i o n  and d e s c r ip t io n  i s  summarised 
In  th e  appended t a b le  (T eagt-fig*5) #
 -■■
EdolôgicaX; itsiimità
JPriîloipal alga.é ofor : 8i#^0mïnâaee
I.ExpoBéd :
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5# Olasa i f l o a t  ion
The fo llo w in g  l i a t  Inoludea o n ly  ap eo lea  found  
growing w ith in  th e  p o o l; i t  d oes n ot d e a l  w ith  p la n ta  whloh  
ooour o n ly  above th e  v/ater l e v e l  or th o se  whloh are found  
aa d r i f t ,  even though aome o f  th e  l a t t e r  may su r v iv e  fo r  a  
oon a id era b le  tim e en ta n g led  amongat th e  fronda o f  a ttaoh ed  
a lg a e . I t  o o n a ia ta  o f  88 C hlorophyta, 14 Chryaophyta 
(B a o ll la r io p h y o e a e ) , 16 P haeophyta, ? Oyanophyta and 81 
Phodophyta, 80 sp e o ie a  in  a l l .
Apart from a few  re fere n o e a  by Aleem (1950) no l i s t  
o f  B a o illa r io p h y o e a e  appears t o  have been p u b lish ed  fo r  
8t*Andrews A The p r e s e n t . l i s t  o o n ta in e  o n ly  th e  sp e o ie a  
o f  major e o o lo g io a l  Importanoe or o f  v ery  d ie t in o t iv e  form , 
and i e  o b v io u s ly  fa r  from  b ein g  e x h a u s t iv e . Thanks are  
due to  Mr. R. Ross o f  th e  B r i t i s h  Museum fo r  oheoking or  
id e n t i f y in g  s e v e r a l  o f  th e  s p e o ie s .  The d i s t r ib u t io n  o f  
th e  o th e r  groups has been e x t e n s iv e ly  s tu d ie d  on th e  
8t,A ndrew s sh ore; Dunn (1959) summarises e a r l i e r  p u b lish ed  
aooounts and enum erates 184 s p e o ie s  (e x o lu d ln g  a l l  l i s t e d  
as v a r i e t i e s  or form s by Parke (1955) ) .  The a d d it io n a l  
reoord s o f  B la o k ler  (1951) and s e v e r a l  unpublished  reco rd s  
g iv e  a t o t a l  o f  805 known s p e o ie s ;  46 O hlorophyta,
59 Phaeophyta, 15 Oyanophyta, and 85 Rhodophyta.
I t  was not to  be exp eoted  th e r e fo r e  th a t  a su rvey  o f  
suoh a sm a ll area  would produce many new records^ th o se  
w hich have n ot so fa r  been p u b lish ed  are marked w ith  an
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a s te r is k #  I t  I s  notew orth y however, th a t  th e  a lg a l  
p o p u la tio n  Of th e  p oo l has a t one tim e or another Inoluded  
v er y  n e a r ly  a th ir d  o f  th e  s p e o ie s  found in  th e  e n t ir e  area  
o f  th e  8t.A ndrew s sh ore  (about 7 m ile s  o f  c o a s t ,  in o lu d ln g  
8alt*;.marsh, mud» sand and r o o k ) , a  p roof i f  i t  were n eed ed , 
o f  th e  d iv e r s e  o o n d ltio n e  o b ta in in g  w ith in  th e  p o o l.
I t  would be out o f  p la c e  t o  burden a r e l a t i v e l y  sh o r t  
l i s t  w ith  a le n g th y  d lG ou ssion  o f  taxonom ie and nom en olatu ral 
problem s in v o lv e d , but a few  p r e fa to r y  n o te s  seem a d v is a b le .  
The nom enolature i s  la r g e ly  in  aooordanoe w ith  Parke (1965) 
w ith  o o o a s lo n a l r e v is io n s  fo r  whioh I  ara Indebted t o  M iss 
L.M. Nevfton o f  th e  B r i t i s h  Museum, but th e r e  are s e v e r a l  
d if fe r e n o e s  in  taxonom ic arrangem ent, p a r t ic u la r ly  in  th e
Phaeophyta. In th e  C hlorophyta th e  U lv a le s  (iWIonostromataoeae ^  
and n iv a o ea e ) are removed from th e  D lo tr io h a le s  (Hamel 1951 , %
K ylin  1949, e t  ) ,  and th e  C haetophorales p laoed  a f t e r
O ladophorales (v id e  P r its o h  1 9 5 6 ). The name S lp h o n a le s  
i s  i l l e g i t im a t e  (I n te r n . Code A rt. 8 7 , I*anj;ouw,1958), and 
s in c e  G r e v ille ^ s  o r ig in a l  Ordo %IV 8ip hon eae (G r e v il le  1850) 
in clu d ed  th e  genus V au oh eria . now r e fe r r e d  to  th e  
Zanthophyoeae (Chadefaud 1961) in  th e  d iv i s io n  Chryaophyta, 
i t  i s  b e t t e r  dropped. G r e v i l le  doesr.not d is t in g u is h  
fa m i l ie s  w ith in  h is  o r d e r , but i t  seems re a so n a b le  to  ta k e  
th e  fa m ily  founded on th e  f i r s t  genus l i s t e d  by G r e v i l le  
(Oodlum) a s  th e  ty p e  fa m ily  ^  and rename th e  ord er O o d ia le s . 
The c l a s s i f i c a t i o n  o f  th e  v ery  in com p lete  l i s t  o f
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B a o illa r io p h y o e a e  fo l lo w s  p r im a r ily  th a t  used by Aleem (1 9 5 0 ) .
The Phaeophyta are o l a s a i f i e d  aooording t o  th e  syetem  o f  ^
K yiln  (1 9 5 5 ), but th e  P u n o ta r la lea  are in c lu d ed  in  th e  ^
D io ty o e ip h o n a le s  (Papenfuee 1947) and th e  Soytoaiphonabeae
;■'€
removed from  th e  P u n o ta r ia le a  (D io ty o a ip h o n a lea ) (Peldmann,
1949) and g iv e n  t h e i r  l o g i c a l  p la ce  in  t h i s  ayatem aa an i
ord er o f  th e  leo g en era ta e#  The end lnge o f  th e  aub^-olaeaea #.a
E a p lo s tio h in e a e  and P o ly s t io h in e a e  have been a lte r e d  to  
oonform w ith  Recommendation 86A(b) 1 and A r t ic le  87 o f  th e ' :■
I n te r n a t io n a l  Code o f  B o ta n io a l Nom enclature (Lanjouw 1 9 8 8 ), %
il a s t l y  th e  le a th e s ia c e a e  have been sep a ra ted  from th e
■ ::|
C hprdarlaceae (S e t o h e l l  & Gardner 1986 , F r lte o h  1 9 4 6 ), 3
The Oyanophyta ar® arranged accord in g  to  F f i t s o h  (1946) and {
Rhodophyta t o  Drew (1961) and K ylln  (1 9 4 4 ) , ^
se c ie s
DIVISION: CHLOROPHYTA
CLASS; OHLOROPHYGEAH 
ORDER; CHLOROCOOCALES 
Fam ily; CHLOROCOCOACEÀE 
C hloroçhytrium  e o h n li  Wright
L ocal and sp o r a d ic , but common to  abundant where found
summer to  w in te r , immersed in  o ld  tu b es  o f  tu b io o lo u s  d iatom s\e p ip h y t ic  on v a r io u s  a lg a e  in  shade.
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ORDER: DL0TRI0HA1E8
Fam ily: ULOTRIOEAGEAE
* n io t h r iz  paeudofiâopa W llle  var# minor W llle
R are, s p r in g , e p ip h y t ic  on Oeramlum rubrum# e s p e c ia l ly  
in  th e  a x i l s  o f  th e  branohea, in  sh a llo w  p a r ts  o f  p o o l.
100 8 0 0 c e l l s  8 .S jn  broad .
ORDER; ULVALE8 
Fam ily; M0N08TR0MATA0EAE 
Ikbnoatroma g re v l l l e l  (T hur.) W lttr .
F requ en t, February-May ( -  A ÿ r i l ,  1 9 0 5 ) , o c c a s io n a l t o  
June, on bare rook or  e p ip h y t ic  on v a r io u s  a lgae#  e s p e c ia l ly  
Oladophora  r u p e s tr ia ,  in  a l l  p a r ts  o f  th e  p o o l ex cep t d e e p e st  ' 
sh ad e, % 4 cm. h ig h .
R eproduction: Gametes p ro d u c ed , May-June,
Fam ily; UIVAGEAE 
Entèromorpha compres s a  (L .)  Grev. (Fig8*88*.50)
Frequent to  abundant throughout y e a r , e p ip h y t ic  on 
v a r io u s  a lg a e  or a tta o h ed  to  substratum , in  a l l  p a rte  o f  
p o o l,  but p oo r ly  d evelop ed  in  sh ad e. Ephem eral, w ith  s h o r t ,  
sp a rse  w in ter  growth d ev e lo p in g  a lo w ly , and la r g e ,  much- 
branched , abundant and r a p id ly  d e v e lo p in g  p la n ts  in  l a t e  
s p r in g /e a r ly  summer. To 17 cm. (summer), 0 W , (w in te r ) .  
R eproduction; Gametes and zoosp d res l ib e r a te d  a t ir r e g u la r  
in t e r v a ls  throughout y e a r . G en era lly  b u lk  o f  p o p u la tio n  
reprodu ces s im u lta n e o u s ly , e e p e c la l ly  in  calm , eunny w eath er , 
marke; Very v a r ia b le  in  s i z e  and form . Specimena o f  t h i s
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and E. I n te s t l n a l l s  have been checked and th e  i d e n t i f i c a t io n  
v e r i f i e d  by Dr* B l id in g ,  Sweden*
In tea t i n a l i e  (L) L ink . ( F ig .51)
Frequent to  abundant March -  June, o c o a e io n a l t o  
Septem ber, on ro c k , sh a llo w  sunny p a r ts  o f  p o o l.  To 50 cm#
 ^ R eproduction; Garnetea and zo o sp o res  l ib e r a te d  under same
o o n d itio n e  as fo r  E# com pressa.
ll%:i2a (L .) J . Ag. ( F ig ,58)
Rare or o c c a s io n a l ,  ir r e g u la r ly  throughout year,som etim es 
freq u en t in  May and June, on rock  in  sh a llo w , illu m in a te d  
p arts#  To 85 cm# lo n g  and 5 cm* broad.
; R eproduction: June.
Remarks; Summer p la n ts  are n ot u n lik e  c e r ta in  grow th-form s  
o f  U lva la ô tü c a v a r  . l a t i ss lm a .
jS* p r o l l f e r a (0#F*M ill# ) J# Ag. .
Frequent f o r  most o f  y ea r  a lon g  n orth ern  f r in g e  o f  pool'r
Most t y p ic a l  growth in  l a t e  sp r in g . To 10 cm.
R eproduction; S im ila r  to  th a t  o f  E. com pressa.
XJlva la o tu c a  L# v a r . r ig id  a  (Ag# ) L eJo l#
Abundant, February to  A p r i l ,  u n t i l  extrem e neap t id e  
e x p o su res , t h e r e a f t e r  common throughout r e s t  o f  y e a r ,  
g e n e r a lly  on bare r o c k , more r a r e ly  e p ip h y t ic  on v a r io u s  a lg a ,  
a lon g  n orth ern  f r in g e  and in  sh a llo w  p arts#
R eproduction: At ir r e g u la r  I n t e r v a ls ,  g e n e r a lly  under same
c o n d it io n s  as fo r  E# com pressa#
Remarks: P la n ts  are sm a ll, g e n e r a lly  form ing t ig h t  l i t t l e
r o s e t t e s #  -
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 ^ tJ# la o tu o a  11# v a r#  X a tise im a  (L) D#0*
" O ooaslon al t o  fr e q u e n t , s p r in g , a lon g  n orth ern  f r in g e
o f  p o o l,
R eproduotlon: As f o r  var# r lg ld a ,  4i; Remarks; R ather la r g e r ,  p a le r , l e e s  oompaot p la n te  than
"fâ'f l ^ l d a # They oan , however, o n ly  be sep ara ted  w ith  if!
' c e r t a in ty  from var# r lg ld a  by e x a m in a tio n  o f  t h e  c ro ss^ -ae o tio ra  Ï',
o f th e  t h a l lu s  # 1S
ORDER; GLAD0RH0RALE8 :
IFam ily s GLADOPHOKàCljœ ;■:v|
Ghaetomorpha melaRonjum (WeB'tet Mohr) E u tz . 0
'jRare» autumn, w in te r  and e a r ly  s p r in g , on ro o k , u s u a l ly  
in  s h e l t e r  o f  CladophW h or P o ly sIp h o n la  com m unities ,,ir
Remarks: P la n ts  g e n e r a lly  v ery  stu n ted  w ith  sm a ll c e l l s ,  #
àe .g #  110 u broad by 8 8 0 ju lo n g , and covered  w ith  d ia tom s. C'■ '%
R hizooIonium  implexum (D illw # ) KutzJI 1
Abundant A p ril-A u gu st and freq u en t a t o th e r  t im e s ,  
entw ined amongst v a r io u s  a lg a e , e s p e c ia l ly  Oladophora y
r u p e s t r l s , in  a l l  p a r ts  o f  th e  p o o l ex cep t extrem e shade# i
C e lls  lG -19 u diam #, 1§ -  8§ tim e s  as lo n g  as broad#
Oladophora ru p est r l s  (L#) Kütz# f  # r u p e s t r lsW „ - in,iW#„4# * * vs^liii     H H |#ri#M<i#i#r,uwrwrnt '
Abundant throughout year in  dense o o m m u n lties& y fr in g in g  "i 
th e  p o o l ,  w ith  s c a t te r e d  in d iv id u a l  p la n ts  in  a l l  p arts*  
P seu d o^ p eren n ia l, t o  6 cm.
R eproduction; S p o r es , sp r in g  and e a r ly  summer. y
Remarks; O ften in  v e r y  poor c o n d it io n  in  summer and autumn,
''-Uyy y'yyy;c/% "yryy^
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submerged p la n ts  o f t e n  h e a v ily  oovered w ith  e p ip h y t ic  d iatom s  
and Entèromorpha com pressa and entw ined w ith  Rh iz o o Io nium 
implexum. New growth prom inent in  spring#
0# s e r i c e a  (Huds#) îCÎitz,
R are, s in g le  specim en March, 1951# 4 cm#
A crosip h on ia  c e n t r a l i s  (Lyngb#) Kjellm *W4WjW»r*TW>»V<t.W*k<li1»:3*e*r«S!l..V<H* j'f)*-|l#,I;^< imjil'i .WjiWWIitf tl iwe#ww# ^ —— v/
O cca sio n a l in  February» freq u en t in  March and A p r il ,  
s c a t te r e d  throughout p oo l ex cep t in  v ery  sh a llo w  or shaded  
p a rts#  To 7 cm#
R eproduction; S p o r es , March, A p ril#
ORDER; 0HAET0PH0RALE8 
F am ily; CHAETOPHORAOEAE 
S u b -fam ily ; PROSTRATAE 
l a  f lu e t r a e  Rke,
Frequent throughout y e a r , p a r t ic u la r ly  in  summer, on 
p u s i l i a  (L # ) ,  in  shade #
* En t o o la d ia  p erfo rane (Huber) L e v r#
Abundant March 1954, in  t i s s u e s  o f  Oeramium rubrum.
* P3^  Ingeho I m ie l la  s c u t  a t  a (Rke # ) Marohew
R are, February 1954 , on P o ly s ip h o n ia  u ro O o la ta . 
v e r t i c a l  f a c e  o f  led g e#
* D I v e l la  l e n s  Grn#
R are, March 1954 , on P o ly a ip h o n ia  n ig r e s c e n s  from  
d e e p e s t  part o f  p o o l. 150 j i  diam#
Fam ily; {mENTEPOELIAOEAE 
Gomontja p o ly r h lz a (Lagerh#) Born# e t  Flah#
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O e c a s lo n a i, summer, lu  p e r lo str a o im  o f  L lt tp r ln a
l i t to r o à  (Li)
R eproduction: S p oran g ia , July#
Remarks; Probably more freq u en t but n o t o f t e n  searobed  f o r .  
T ellam la  c o n to r ta  Batt^^
Frequent throughout y e a r , in  p erlostraou m  o f  L lt to r ln a  
l l t t o r e a  end L# l l t t o r a l l a .
Remarks! Approaohes T» I n t r lè a ta  Batt* in  p laces ; these two 
species, seem d oub tfu lly  d istinet»-
ORDBR: OODIALIS'. (SIPHOMLIS)
Family: 0AUL1RRAÔ1AE
SM âM ÈÆ .ÎM ^im  (Huds.) %. Var. .#moBS
O ooaslon al throughout year but ra re  In e a r ly  summer,
In shade on rook , o o o a a io n a lly  on bottom  more u s u a l ly  on 
v e r t i c a l  or overhanging fa c e s  o f - le d g e s #
R eproduction; P rob ab ly  e n t i r e ly  v e g e ta t iv e  by cr eep in g  
f ila m e n ts#
Remarks; P la n ts  v e r y  sm a ll w ith  few  e r e c t  t h a l l l ,  o f t e n  d ia tom -  
covered  #
Fam ily; GODIAGEAE 
* Oodlum tomentosum s ta c k ii ,  ( F i g s .55 55)
Abundant July-^Êarch as sp read in g  m o ss lik e  p a tc h e s , 
o c c a s io n a l m inute t h a l l l  som etim es formed O ctober t o  March, 
p rese n t a s  creep in g  f i la m e n ts  f o r  r e s t  o f  year# M ainly  
d evelop ed  on v e r t i c a l  fa c e s  o f  le d g e s .  Poor grow ths a ls o  
p rese n t amongst s i l t  in  shady p a r ts .
47 " i'i:M,'r)-
R eproduction; E n t ir e ly  v e g e t a t iv e  by cr eep in g  f i la m e n ts .
Remarks; 8 ee n o te  1 a t end o f  l i s t #
Fam ily; PHYLLOSIPHOmGmE
* O streoblum  q u e k e t t l l  Born# e t  F lab
Rare* J u ly , a few  f i la m e n ts  In th e  p e r lo s tr a c im  o f  
L lt to r ln a  l l t t o r e a .  %
D iyiaiO W ; 0HRY30PHCTA
'
GLASS t BAOILMRIOPHTGEAS ’MORDER: Oim'RALBS
SDB-OSDIIH: DISGIKEll j
i ’em ilys MSLOSIRACMB
* M elosira m oaliifornils (0.2% Mîill.) Ag. i
Frequent throughout y e a r , e p ip h y tic  on v a r io u s  a lg a e ,  
p a r t ic u la r ly  In  deep shady p a r t s .  In r a th e r  lon g  ch ain s#
* P od oelra  m ontagne1 E&tz.
Common throughout year» e p ip h y tic  on v a r io u s  a lg a e ,  
p a r t ic u la r ly  In sh ad e , s o l i t a r y  or  In sh o r t chaîne#
Fam ily ; G08GINODI8C AGEAE
Empty f r u s t u le s  n o t uncommon, p resm iab ly  washed In to  
p o o l: n ot fu r th e r  I d e n t if ie d #
SUB^ORDFR ; BmDmJ^EIimAE;.
Fam ily; BIDDULPEIAGEAE 
* B ld d u lp h ia  a u r lta  (Lyngb#) Bréb#&: God#
O c c a s io n a l, w in ter*  amonget b a ea l p a rte  o f  a lg a e  from  
deep ehade#
ORDERS EEIMALIS 
SUB-^ORDIR; FRAOILARIOTEAE. 
Fam ily; IHAQ-ÏLARIAOIAE 
'a g a i l l o n l l  (Bory) î t e ô n b .  
O cca s io n a l, w in ter*  e p ip h y t ic  on
*.§* ta b u lâ t  a (Agt) Kut%#
F req u en t, w in te r  and s p r in g , on v a r io u s  a lg a e ,  
e s p e c ia l ly  in  d eep er p arts#
Fam ily; TABELLARIAOEAE 
* Ehabdonema arcu atum (Lyngb # ) îCutZ*
F req u en t, w in te r ,  In f i la m e n ts  on and amongst tu f t e d  
a lg a e , e s p e c ia l ly  in  d eep er parte*
Grammatophora marina (L yngb.) Kutz*
Frequent th rou gh out y e a r , on v a r io u s  a lg a e , moat 
oonmonly In deeper p a r te , l i i  ch a in s  o f  v a ry in g  len gth #
G# s o lv e n t  Ina (R a lfe ) Ehrenb#
Frequent throughout y ea r  on v a r io u s  a lg a e  in  a l l  p a r ts  
o f  p o o l,  In sh o rt c h a in s .
Fam ily; MERIDIONACEAE
* l É s m # s m  m zm â sm  (L y m b .) Ag.
Abundaiib throughout y e a r , in  B h o r t-s ta lk e d  c o lo n ie s  
e p ip h y t ic  on v a r io u s  a lg a s ,  p a r t ic u la r ly  on Dumontia 
O ften co m p le te ly  I n v e s t in g  h ost#
Remarko: F r u e tu le e  abundant In gut o f  Ohlronomld la r v a  and
D ln g p h llu s  ta e n la tu s  In F ebruary.
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: SOB-ORDER: AOmAmEIimàE  ^ j
; * A o M a th e s  M@ZÜ?ëÊ Ag*
: F req u en t, w in te r  and sp ring* e p ip h y t ic  on shade a lgae#
!' O ooooaels s o u t0]Llum Ehrenh#
Abundant a t  a l l  t im es and In a l l  p a r ts  o f  th e  p o o l,  
on v a r io u s  a lg a e , o f t e n  so  numerous as to  form  a com plete  
c o r t lc a t lo n  o f  th e  h o e t .
SOB^ ^ORDER: m V im iim A E
: Fam ily; OYMBELLAOEAB
" * # # .e r g .  s s ïs m  G reg, ';
: O ccasional^  spring*  e p ip h y t ic  on shade a lgae*
: , Fam ily; mVICnLAOEAF
* N avlC ula g r e V l l l e i  (Ag#) Helb#
Abundant throughout year» e s p e c ia l ly  In autumn and 
s p r in g , In  g e la t in o u s  tu b es  on rook and v a r io u s  a lg a e ,  
p a r t ic u la r ly  on Oladophora r u p e s t r l s , 
r Remarks: I d e n t i f i c a t io n  la  somewhat d o u b tfu l;  o th er  tu b lo o lo u s
s p e c ie s  are a lm ost c e r t a in ly  a ls o  p resent*  /j
■ ■ '  ^  'SÜB.,0ED1R{ NITZSOHIIESAE j
F um ily i NEFZSCHIAOEAl
*U itz so jiiia  o ib steriuB i {M w snb.) W, Sia*
O cca sio n a l In w in te r , abundant In sp rin g*  amongst e l l t
; and a lg a l  f i la m e n ts ;  n ot a ttach ed #
Remarke; T h is s p e c ie s  o f te n  d ev e lo p s  in  q u a n tity  in  c u ltu r e s  
' o f  p o o l m a te r ia l .
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GLASS: ISOGEHIMTAE
ORDER ! IGÏ'OCAËPILIS
F am ily ; 1CT0C.ARPA0EAE i
P y l a l e l l a  l i t t ô v a l i s  {L» ) K.1©ll«i.
O o o a slo n a l, w in te r  and s p r in g , as s m a ll ,  p o o r ly  '
d evelop ed  t u f t s  on Oladophora ru p es t r l a  and o th er  a lg a e .
T uft 5*5 om, lo n g  on Fueus pendant In to  p o o l from sou th ernKwha*- ^  atR-Me,iApKy:;w •*»
bank, autumn* 1958#
R eproduotlon; U h llo e u la r  eporangla* January March* ]
Remarks; T lile s p e c ie s  la  abundant and w e ll-d e v e lo p e d  In ^
n eigh b ou rin g  p o o ls  o f  both  h ig h er  and low er l e v e l s $ P o s s ib ly  
se v e r e  wave a c t io n  I n h lb lte  I ta  fu r th e r  grow th h e r e .
Entonema p ara a lticu m  (8a u v .)  Hamel (Streblonem a paras i t  Icum 
(S au v .) De T oni)
Frequent In March) 1 9 5 1 , in  e z l l a  o f  branches o f  
Oermilum rubrum from d eep er p a r ts .  Not found su b se q u en tly  in  
th a t  h o o t , but f e r t i l e  p la n te  r e fe r r e d  to  t h i s  ep e o ie e  abundant 
In t i s s u e s  o f  COValllna o f f l o i n a l l e ,  J u ly , 1958 .
Repi'oductlong P lu r l lo c u la r  sporangia* J u ly , 1958* '
Fam ily; LITHODmMATAOmE 
Petroderm a m aoullform e (W ollny) Kuck.
R are, November, 1955* few  em ail s p o ts  on L ith o tham nlon  
l e n o r m a n d In deep shade# About 8  mm# diam#
R eproduction: Few u n ilo c u la r  sp o ra n g ia , '
'' ' -  ^ ...... 51 :%;?
ORDER: 8PmomARIAIE8
Fam ily; SPmOEIARIAOEAE
(HUds.) Lyngb. var fu aoa  (Huds#) ooiab%nov. 
S p h a o e la r la # (8 , fu s o a  Euds*) (F lgs$56  5 9 ) .
Abundant throughout y e a r , e s p e c ia l ly  In sh ad e , on rook  
or more u s u a l ly  e p ip h y tic  on v a r io u s  a lgae*  p a r t lo u la r ly  
O o ra llln a  o f f l o l n a l l e  and Oladophora r u p e s t r l s .  To 8 .5  om. 
R eproduotlon; E n llo o u la r  sp oran g ia  r a r e , June 1951, 
o o o a a lo n a l, Deoember 1955 . Propagulea abundant* June -  Sept:*, 
rare* O ot. March.
Remarke; N on -ep lp h ytlo  p la n ts  p o o r ly  d evelop ed  and r a r e ly  
b earin g  p ro p a g u les . 8 ee  n o te  8 a t  end o f  l i s t  eon oern ln g  
nom enolature and taxonom ic s ta t u s  o f  t h i s  ta x o n .
G ladostephus Bpongloeue (Eùde*) Ag.
Rare t o  freq u eh t*  o f  Ir r e g u la r  occu rren ce throughout 
y e ^ ,  annual or eem l-p eren n la l*  In a l l  p arte  o f  p o o l ex cep t  
fr in g e *  deep ehade and le d g e s .  B est d eveloped  amongst 
la r g e r  G hlorophyceae In d eep er p a r ts .  To 5 cm.
R eproduction: E n ilo c u la r  sp o ra n g ia , August 1958 (one p la n t ) .
Remarks: G en era lly  h e a v i ly  covered w ith  e p ip h y t ic  d iatom s
and v a r io u s  Ghlorophyoeao#
ORDER: SGYTOSIPHONALES
Fam ily; aoiTOBiPEomGEAE 
P e ta lo n ia  f a s c i a  (O.F* M & ll.) Euntze
Rare* ir r e g u la r ly  October -  Mhrch. on L ithotham nlon  
len orm an flil ajtid on B alanus b a la n o ld es  on le d g e , sou th ern  s id e .
' ' ' «
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Pseudo-pereaim lal* about 4 om.
R eproduction; P lu r l lo c u la r  sp o ra n g ia , March 1961  
S oytoslp h on  lo m en ta r ia  (Lyngb.) Endl*
.R are t o  fr e q u e n t , I r r e g u la r ly  Ju ly-A pri l ,  most freq u en t  
O ctober -  December, on bare rook In v a r io u s  p a r ts  o f  pool*  
p a r t ic u la r ly  a lon g  th e  to p  o f  le d g e s .  To about 10 cm* 
R eproduction: P lu r l lo c u la r  sporangia* w in ter*
CLA8 8 ; mTEROGmERATAB 
mB-0LA38 ; EAPL08TI0H0PEYGIDAE 
ORDER: GH0RDARIALE8
Fam ily; MYRIONEMATAGEAE 
Myrlonema s tr a % u la n s  Grev#
Rare t o  fr e q u e n t , summer* e p ip h y tic  on D iva la o tu o a  
^ terom orp h a  epp# in  v a r io u s  p a r ts  o f  p o o l.
R eproduction; D h llo o u la r  sp o ra n g ia , July* August#
Ulonema rhizophorum  Foal#
R are, March and June, 1951, e p ip h y t ic  on Dumontla 
In o ra a a a ta . Not found su b se q u en tly .
R eproduction; Gametea l ib e r a te d  from u n ilo c u la r  sporangium , 
June.
Fam ily; EIJIGHI8TACEAB 
E la o h ls ta  f u o lc o la  ( V e i l . )  A resoh.
R are, A ugust, 1968 , on r e c e p ta c le s  o f  Fucue s p i r a l i s  
pendant to  eu rfaoe  o f  p o o l from sou th ern  a id e ; n ot submerged 
fo r  most o f  p eriod  o f  p o o l* s  ex p o su re . To 8  mm.
R eproduotlon; D h ilo o u la r  sp o ra n g ia .
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Fam ily: LEATEE9IA0FAE:
l e a t h o s i a d l f f o f m l s  (L .)  A resch .4k,W#*WWWK*r>4.^" MMtpV* «WA'kW.Wih'ül* WmA# ifW ^
R are, June -  A u gu st, e p ip h y tic  on O o ra llln a  o f f l o l n a l i s*  y  A*. A* \ t  w n w t i | u n p w* r<WA .«wy.'.» t^  t Ml) »»v t w» i i r # i i r,i ^ # :  « > i < » P W » is « w iH t th l ih i# r f !A fc iN e i» « i^
in  d eep est p a r t . To $ mm# dlaia. Minute p la n t s ,  150 -  850 u 
diam .* g lo b u la r  oi' en b ru a tln g , freq u en t on v a r io u s  
f ila m en to u s  h o sts*  deeper p a r t s ,  March 1954#
R eproduotlon; D n ilo o u la r  sp o ra n g ia , 1 p la n t A ugust,
1 p la n t March»
Remarks: The m inute p la n ts  o f  sp r in g  may reproduce w ith o u t
fu r th e r  growth: th e y  appear b a e a l ly  on f i la m e n ts  and r h iz o id s
amongst th e  s i l t  in  th e  d e e p e s t  p a r t , w hereas th e  summer 
p la n ts  d ev e lo p  on th e  more d i s t a l  p arte  o f  O o r a llln a .
8DB-CLA8 8 ; P0LY8TIGH0PHY0IDAE 
ORDER; DIGTY08IPH0MALE8 
Fam ily; FmOTARIAOEAE 
Pum qt#la .làan-baslneax: (Hoth.) Gpev. v a r. p laa tag ln ea .
Rare» March 1951, on rock  in  shade o f  Fuous p la n ts  near  
landward end# Not found su b seq u en tly#  To about 6 cm. 
R eproduction: D n ilo o u la r  sp o ra n g ia , March#
Fam ily: ASPEROOOOOAOEAE 
Asperoooocus f l a tu lo a u a  (lAida») Hook# f#  f i s t u l o sue
Abundant In summer, o ld  p la n ts  o c c a s io n a l  Septem ber -  
December, ra re  F e b ., March 1954, on rook o r  e p ip h y tic  on 
Oladophora r u p e s t r ls  and P o ly s ip h o n la  n lg r e s o ens in  a l l  p a r ts  
ex cep t f r in g e  and deep shade#
R eproduction; U n ilo c u la r  sp o ra n g ia , May -  December.
 ^ ' f' " ' : '.•'=■ •:'■•. •'- % " ■> V '< ■ • ' ', ■ %'-s • .•’■• • •-•'»•.• . , ' ,e' i: ', / ":i ,•-■-' >.s •„■-■’•'« - j ' p i" \ ' ,s - ;% ! 7 - ‘ ” / : ..-i V'J . .V'- . i -V << j.- '.i
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ORDER; lAMINARIALES 
Fam ily; lAMINARIACEAE 
Laminar l a  d i g i t  a t  a (Euda#) Lamour.
Rare* young spedlm ena In l a t e  summer d isa p p ea r liig  by 
Septem ber, in  d e e p e st  p a r te . To about 10 om.
Reproduotlon* A l l  p la n ts  e x a m ln e d a te r l lè #  .
QLA8 8 ) GY0L08P0REAE 
ORDER; FU0ALE8 
Fam ily; FUOAOEAE 
Fuous s p i r a l i s  L.
Abundant throughout year* fr in g in g  p o o l,  p a r t ic u la r ly  
on shaded sou th ern  s id e .  Many o f  th e  sm a ll Fuous p la n ts  
w ith in  th e  p o o l,  whioh r a r e ly  grow t o  more th an  6 - 1 0  om# 
appear to  be t h i s  sp e o ie s#
R eproduotlon; Throughout year  ( fr in g e  p la n ts  o n ly ) .
Remarks; The sm a ll submerged p la n ts  are muoh overgrown  
w ith  e p ip h y tio  Ceramium rubrum and Enteromorpha oom pressa.
F* v e s io u lo s u s  L# var* v e s lo u lo s u a
Rare* p eren n ia l*  on sou th ern  s id e  in  sh ad e , on f r in g e  
pendant in to  pool* one or two p la n ts  o n ly .
R eproduotlon; O ctober
Remarks; A ir v e s i c l e s  few  and irreg u la r#
F* v e s lo u lo s u s  La var* e v e s io u lo s u s  C otton
O ooaslon al to  freq u en t*  p eren n ia l*  on f r in g e  o f  pool*  
p a r t ic u la r ly  on sou th ern  s id e .  May a ls o  be p resen t amongst 
sm a ll stu n ted  FUoUs p la n ts  o f  p o o l.
j,: ' . 56
R eproduotlon; Throughout y ea r  ( fr in g e  p la n te  o n ly ) .
F . a erra tu s  L#
O ooaslon a l or r a r e , p eren n ia l*  em ail p la n ts  on f r in g e  
' o f  p oo l w d th .fro n d s eubmerged. Sm all Fuoue p la n ta  w ith in
- th e  p oo l may fr e q u e n t ly  be o f  t h i s  a p e ù ie a , but t h e ir  s tu n ted
; and d is t o r te d  developm ent makes id  en t i f  lo  a t  io n  u n oerta in #
R eproduotlon: A n th e r id la , March* A p r il 1961 (8  p la n t s ) .
: DIVISION: GYmOPEYTA
GLASS: ' GYmOPHYOEAE 
ORDER: GHROOGOGOALES
; Fam ily: OmOOOOGGAOBAE
' * Aphanoth eo e  p a l l id a  (Eutz.) Rabenh*
Oooaslonal, autuîBH, in  small clumps on rook in  c e n tre . 
ORDBE: CHÂMAESOTOKALIS
y Familyî OHAMAISTPHONAOEMI
l i i t o p h y s a l is  oonfér-ta (IcEta*) D r. et. D a lly
O ooaeional* w in te r  end autumn* few  em ail p a tch es  
e p ip h y tio  on shade a lgae*
* E# oru etaoea  (A g.) Dr. e t  D a ilymm- mAW#,w#nrif# 1 ^
Abundant in  h ost*  J u ly , in  perioetraou m  o f  L it t o r in a  
l i t t o r e a .
R eproduotlon: G onidangia n o t in fr e q u e n t.
; ORDER: N0ST0GALE8
' Fam ily: R3VULA11IA0EAE
ix  pulv in a t a  B o rn .e t  Flah# var# p u lv in a ta  
F req u en t, ir r e g u la r ly  throughout year* e p ip h y t ic  on
'- - ’ ' ' ' '. ' ' ' - 6Ô '#
' f:'-v a r io u s  shade a lg a e , p a r t ic u la r ly  P o lv a ip h o n ia  n ig r e so e n s  ''
and C q ra llih a  o f f i c i n a l i s .
Fam ily: O80ILLATORIAOBAE /
M lcrpcpleus o h th o n o p la ste s  Gom.
Abundant throughout y e a r , form ing c l o s e l y  in terw oven  
la y e r  amongst g r a in s  o f  s o f t  san d ston e p e n e tr a tin g  to  about 
1 mm, d ep th , ^
Remarks; Probably o f  some im portance as an e a r ly  c o lo n is t  
o f  new ly bared rock  su r fa ces#  '
* o s c i l l â t o r ia  su b u lifo r m is  GOm#
O c c a s io n a lly  abundant in  sp r in g  as e a r ly  c o lo n is t  o f  
bared rook su r fa ce s#
S p ir u lin a  subsalsa Gom. f  # s u b s a ls a
L o c a lly  fr eq u e n t throughout y e a r , amongst s i l t  
adhering  to  S p h a o e la r ia  and o th e r  algae#
DIVISION: RHODOPHYTA
0LA88: REODOPEYOEAE
8UB-GLA8 8 ; FLORIDEOPHYOIDAE 
ORDER : NFmLIONALBS
Fam ily; AOROOEAETIAOFAE 
A cro ch a etiu m v irg a tu lu m  (Earv#) J .G . Ag# f ,  secundatum (L yngb,) 
RosenV# (A# secundatum  (L yngb.) N&g#)
R are, December (on ce) and sp r in g , e p ip h y t ic  on Oeramium 
rubrum and (on ce) on B p h a o e la r ia . P la n ts  m in u te , l i t t l e  
d evelop ed  #
R eproduction; M onospores (one p l a n t ) , A p r il 1955# j
.
57 . V
Remarks; T his taacon ia  reduced to  a form o f  A# v lrg à tu lu m , :%
Ae R osenvluge (1909) has pointed, out th e  two forma in te r g r a d e
w ith o u t p e r c e p t ib le  d ie t in c t io h #  0
*1Rhodoohorton f lo r id u lu m  (D i l lw .)  Nag. :<!
Abundant throughout yea r  in  a l l  p a r ts  o f  p oo l and %
surrounds* amongst s i l t  and en tan g led  amongst th e  b a s a l p a r ts  
o f  o th er  a lg a e .
R eproduction; Always s t e r i l e  in  th e  pool* reprodu cin g  by #
v e g e ta t iv e  spread o f  f i la m e n ts .  v
Remarks; I  am in d eb ted  to  Dr# %.M. Drew Baker fo r  id e n t l f io a ;  
; t lo n  o f  t h i s  p la n t .  I t  form s a mossy oarp et about 1 om. 
th ic k  over most o f  th e  bottom  o f  th e  pool* m ost prom inent f
in  l a t e  w in te r /e a r ly  sp r in g . The c e l l s  are g e n e r a lly  sm a lle r  
and th e  t u f t s  l e s s  lu x u r ia n t than  in  specim ens from low er  
l e v e l s .  They are o f te n  covered  w ith  d ia to m s, e s p e c ia l ly  
CoGOoneis s c u te llu m . #
ORDER: GÏÏLIDI1L1S $
Fam ily: GELIDlAOBAE 
G eliâteii p u lch e llu m  (Turn») K utz.
Rare* p seu d o -p eren n ia l*  J u ly  March as sm a ll t u f t s  
amongst s i l t  in  v er y  r e s t r i c t e d  s p o ts .  E rect f i la m e n ts  t o  ;
(^bout 5 cm* ^
R eproduction; Always s t e r i l e ,  p rop agation  by spread o f  \
h o r iz o n ta l  f i la m e n ts .  #
Remarks; No p la n ts  o f  t h i s  genus have been  recorded  w ith  
re p r o d u c tiv e  organs from th e  8t..Andrews sh o r e . I d e n t i f i c a t io n
*
88 .#
I s  somewhat d i f f i c u l t  in  t h i s  genus; Dunn (1959) reoo rd s  
G# o r in a le  J* Ag$* G. p u e iliu m  Le Jol#  and G$ oorneum Lamour#* .0  
but i t  eeeme prob able th a t  t h i s  i s  in  fa o t  th e  o n ly  l o c a l
s p e o ie s . Speoim ens from 8t*Andrews have been r e fe r r e d  w ith  
some doubt t o  t h i s  s p e o ie s  by Dr# de V alera#
ORDER; ORYPTOmMIALES 
Fam ily; DUMONTIAOEAE 
Dumont  ia  In o ra ss a t a  (O.F# W ill# ) Lamour.
Frequent to  common, November to  J u ly , on rook  or  
e p ip h y t ic , e s p e c ia l ly  on O o r a llln a  o f f l o i n a l i s  in  shady p a r ts .  
R eproduction; O ystooarps and t e t r a s p o r e s .  May -  July*
Remarks; Young p la n ts  appear from November to  January, 
d ev e lo p in g  v ery  s lo w ly  to  sm a ll p la n ts  o f  8 6 om# Growth
i s  v er y  rap id  in  sp r in g ; many p la n ts  d ie  o f f  w ith o u t  
rep rod u cin g  in  l a t e  sp r in g  d uring  neap t i d e s ,  o th e r s  l in g e r in g  
t i l l  J u ly .
Fam ily; POLYIDFACEAE 
P o ly id e s  oap rin us (Gunn#) P ap en f.
R are, a few  sm a ll p la n ts  p rese n t ir r e g u la r ly  from J u ly  
t o  March amongst la r g e r  a lg a e  o f  th e  shade com m unities.
To 1 ,5  cm*
R eproduction; Always s t e r i l e ,  though la r g e r  and reprodu cin g  
f r e e l y  in  n eigh b ou rin g  p oo ls*
Fam ily; OORALLINAOEAE 
* M elob esia  m inutu la  F osl#
Rare* J u ly  1958* e p ip h y t ic  on O o ra llln a  o f f i c i n a l i s ,#  ^  ,i#iiniTniMwy »,1     i iiin n % tm m 9  ^
r;:j
:.;”i
deep shady p a r t .
Remarks; I d e n t i f i c a t io n  checked by Dr# 8 # Suneson* Sweden# 
L ithothamnlon len orm an d ll (Aresoh#) Foal# f .  len orm an d ll
Abundant, p eren n ia l*  e n c r u s tin g  rook* well'^'developed  
in  deep shade.and form ing sm a ll sp o ra d ic  p a tch es  in  a l l  p a r ts  
o f  th e  p oo l where th e  rock  su r fa c e  i s  h a b itu a l ly  exposed*
; A v ery  im portant s p e o ie s  in  d eterm in in g  th e  n atu re  
substratum . I t  form s a h ard , sem i-perm anent c r u s t  
p r o te c t in g  th e  s o f t  san d ston e from fu r th e r  e r o s io n .
O o ra llln a  o f f i c i n a l i s  L% f .  o f f i o I n a l is*
Abundant, p se u d o -p e r e n n ia l, upper p a r ts  te n d in g  to  
be k i l l e d  o f f  by exposure in  l a t e  s p r in g , though dead fron d s  
may p e r s i s t  throughout summer. On shady fa c e s  o f  le d g e s  
and in  deep  sh ad e , though dwarfed p la n ts  may su r v iv e  in  th e  
open p a r ts  o f  th e  p o o l. To about 5 cm.
R eproduction; O ystooarps November 1050* te tr a s p o r e s  J u ly  1958# 
Remarks; An im portant com m unity-form ing p lan t*  much over:
; grown -with e p ip h y te s , e s p e c ia l l y  B o h a o e lw ia  nennata v a r . 
fu s c a  ( F ig .5 6 ) .
ORDER; GIGARTINALE8 
Fam ily; PHYLLOmORAOEAE 
P h y llo p h o ra m em b ra n ifo lla  (Good, a t  Woodw#) J . Ag#
Rare* January -  March 1055* on rock  in  deep shade 
under overhanging sou th ern  banlc. 8 om.
R eproductionI A l l  p l a n t s ^ s t e r i l e .
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Fam ily; GiGARTmAOFAF 
Ohondrus o r isp u s  (L .)  StaOkh# (F lg#48)
O ooaslonal* p e r e n n ia l , few  t u f t s  in  v a r io u s  p a r t s ,
d ev e lo p in g  In d eep est sh ad e. Sm all p la n ts  e lsew h ere  k i l l e d  
o f f  in  l a t e  sp ring# To 6 om# :
R eproduotlon; T etra sp o res  in  sp r in g ;o y s to o a r p s  la t e  sp r in g  
and autumn; n e ith e r  are oommon# r
ORDER; RH0DYmNIALF8 
Fam ily s OHMBPIAOEAl
Lom entarla a r t  io u la t a  (Huds, )  Lyngb $
.
Rare in  th e  p o o l, o c c a s io n a l on shady V e r t ic a l  sou th ern  
fa c e  above w ater l e v e l .  W ithin  th e  p o o l s m a ll ,  s tu n ted  
s p o r e lin g s  d ev e lo p  in  w in te r  and e a r ly  sp r in g  in  deep shady  
p a r t s ,  eplphytioi;: u s u a l ly  on Oladophora r u p e s tr ls  & t o  about 
1 cm#
R ei)roduotion; Never re a ch es  m a tu r ity  in  p o o l.
ORDER; 0FRAMIALE8 
Fam ily; OFRA&IIAOFAB 
O allith am n ion  h ook eri (D illw # ) Ag#
O cca sio n a l amongst f r in g e  a lg a e  above w ater l e v e l ,  
ra re  a t  or ju s t  below  i t  on shady sou th ern  s id e#
R eproduction; M onospores, June l 9 6 l  ( s in g le  p la n t found  
w ith in  p o o l ) *
Oeramium d es lo n g champ 11 Ohauv# e% Duby
lin g le  specim en, March 1951, on led g e  in  shade# 5 cm.8:
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G# B hiittiew orthlanum  (K u tz .) -oomb#mov\r 
(G# aoanthonotum Oarm# ex  J# Ag#)
Abundant amongst f r in g e  a lg a e  above w ater l e v e l  on 
b oth  a id e e  o f  p o o l, ra r e  a t or ju s t  below  eu rfaoe  on ehady 
sou th ern  e ld e .  To 8 Om.
' R eproduotlon; s t e r i l e  whezi submerged*
: Remarks: For a d is o u e s lo n  o f  th e  nom enolature o f  t h i s  s p e o ie s
s e e  n o te  5 a t th e  end o f  t h i s  l i s t ,
0* rubrum (H uds.) Ag# v a r , p ed lo e lla tu m  (D .O .) Duby,
Common f o r  moet o f  y e a r , p seu d o -p eren n ia l or ephem eral, 
m o stly  k i l l e d  o f f  by exposure in  March o f  A p r i l ,  e p ip h y tlo  
on v a r io u s  a lgae*  e s p e o la l ly  P o ly s ip h o n la  n ig r e s c e n t  end Fuouo 
sp p l in  a l l  p a r ts  o f  th e  p o o l, more r a r e ly  form ing sm a ll d en se  
grow ths on bare rook  and amongst s i l t .  To 18 om*, u s u a l ly  
about 5 om*
R eproduotlon; T etra sp o res  and o y sto o a rp s ir r e g u la r ly  
throughout year* most abundant in  September and Mar oh* 
A n th erid ia»  August 1965#
Remarks! A s p e o ie s  v e r y  s e n s i t i v e  to  changes in  environm ental 
c o n d it io n s ,  most r e a d i ly  k i l l e d  by con tin ued  exposure to  h ig h  
tem p era tu res , to  a l e s s e r  e x te n t  by tem peratu res about 0 ^0 .
t o  low ered s a l i n i t y .  P etersen ^ s o b se r v a tio n  (1908» p#8 6 ) 
! th a t  a n th e r id ia  are probably  much sc a r c e r  in  n atu re  than
te tr a s p o r e s  or c y s to c a r p s  seems t o  be borne out h e r e , as th e y  
have o n ly  been observed  once* a lth ou gh  o f te n  looked  f o r .
PlEints s e v e r e ly  a f f l i c t e d  v /ith  g a l l s  a fe  o f  freq u en t
.y ''.'"'y'-J
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oocu fren ce; th e s e  are d e a l t  w ith ' lu  more d e t a i l  In n o te  4 ^
a t  th e  end o f  t h i s  l i s t .
Fam ily; DELE88ERIAGEAE /
Membranoptera a la t a  (Ends,,) Staokh*
Rare» two é tim ted  speolm ene, .Auguet 1958» on rook  In  
deep shade v m ll under le d g e . Larger 18 mm,
R eproduotlon; Both epeolm ens were s t e r i l e *
Fam ily; REODOMELAOEAB 
Po ly s  Iphonla u r o e o la ta  (D i l lw ,)  Grev.
O cca sio n a l t o  oommon, p èeu d o-p eren n la l»  in  shade amongst : 
8 l i t  and o th er  a lg a e ,  e a p e o ia l ly  on v e r t i c a l  f a c e s  o f  l e d g e s , 
as p r o s tr a te  cr eep in g  f i la m e n ts  in  summer t o  e a r ly  w in te r ,  
form ing sm a ll t u f t a  In w in te r  and sp r in g  t o  about 8 , 4  cm* » 
though g e n e r a lly  sh o rter*
R eproduction; V e g e ta t iv e ly  by creep in g  f i la m e n ts ;  ;
t e tr a s p o r e s  (one p la n t ) ,  A p r il 1951#
Remarks! P la n ts  o f  th e  p o o l are very  sm a ll f o r  th ia  apecleB #
2^ h r o d ia e l  (D i l lw .)  Grev* ex  Earv*
Rare* a in g le  p lan t*  January 1955» e p ip h y t ic  on 
Oladophora r u p e a tr ia  on to p  o f  c e n tr a l  le d g e , 8*8  om*
Reproduot io n ; S t e r i l e ,
P» n lg r e à c ene (E ude,) Grev* e x  E arv, f , n ig r e s c e n e .
O ccasion a l t o  common, p se u d o -p e r e n n ia l, fro n d s c e a s in g  
t o  grow and o f te n  d y in g  baçl<: in  l a t e  sp r in g  and r e g e n e r a tin g  
in  w in ter ; on rock  in  -shady p a r t s ,  o f te n  in  d en se clump in "
d eep ee t p art *
Rei>roduotloii: Rare amd apaam oâlo, tè tra a p o rea  In sp r in g .
2%8iR!a3?#8; &8li(>li ()\re%i'(S3f(ywv%t TvHtili cl:la.lb(]%%8, aseclenliswrar eiiijLi&EtjLs; 
e&%icl Tfaj?:l()ng3 3Lai»4ge fSTsjljslisrtieE;, (saajoeozLaJLlLsr C3G3»EimjLnm 3rnl)3Ziiia eszicl-»* V |P 4. w »W*WM#*TwWkiMW*«wW**M*
( jln EsniBiBg)]? ) 33&ïl3(53»c)iacxi'ï)liei o^ siüjDürësssseï (]P:Lë5%,4&()).
IRliocioi&GjLa ()onj^ 63?ir():LclG;3 ( HuuguB* ) 23j.3;trEi
I&ajfe, f% e%)8():Lio8iig* aabiTf aaiidl G38])1)0Bil)G%? ]L9f);$, ()n 3?()olc iiiicles? 
fsli&üG ()jT EsoulbliGS:'# l)&nle* U?o E> <%i&#
Re]p]?ocliio1i:l()n; (ïsretiooaarjps, %&Ei3r,
I%eiBa3?l&3j j&l)iinclaii1; jlii Ojpan jpajplis) (sjT iiaE%zfk>3r ]po()lf9.
]Leni%»en(*jLa«awi.«^w<Mw»w»,<Ai.awwi!Wi (]D, c;. ) I,G>no8?Bi* GKX: JChuübcr
Frequent to  abundant, p eeu d o^ p eren n la l, form ing em ail 
r o s e t t e s ,  s o l i t a r y  or In olumpe, on rook s In p a r t ia l  ah aêe, 
v er y  r a r e ly  e p lp h y tlo  on Goral l l n a  o f f l o l n a l l e ,  In sou th ern  
h a lf  o f  p o o l, la r g e r  fr o M e  m o etly  d ie  baok in  A p ril*  though  
some p e r s i s t  t o  A ugust. Only em ail r o e e t t e e  o f  Immature 
fronda are  p rese n t In autumn and w in te r , To 0  om# 
EepToduotion* Sperm atangla in  sp rin g*  te tr a s p o r e s  in  summer 
and October* oy eto o a rp s In (Tuly. R ecords r a th e r  spasm odic * 
I n d ic a t in g  th a t  most p la n ts  u s u a l ly  f a l l  to  reaA  m a tu r ity .
A d d it io n a l N otes  
1 . Oodlum tomentosum Staolch* ( F ig ,50)
The p la n t r e fe r r e d  t o  t h i s  s p e c ie s  was f i r s t  observed  
on th e  8t.A ndrew s sh ore by Dr, B la c k le r  In November 1949 , In  
a few  p o o ls  on th e  Hind Rock, S in ce  th en  i t  appears t o  have
spread eomewhat and to  have d eveloped  more v ig o ro u s  grow th s, 
but a C arefu l sea rch  has f a i l e d  to  r e v e a l  any tr a c e  o f  I t  In  
s im ila r  p o o ls  a lon g  s e v e r a l  m ile s  o f  th e  co a st*  ao th a t  a t  
p resen t I t  appears to  be l im ite d  to  some so o re  o f  p o o le  on 
th e  Hind Rook and a n e igh b ou rin g  rid ge*  a l l  betw een  
and H*W,0*N,T# Jh a l l  o f  th e s e  th e  p o s i t io n  and ty p e  o f  
growth I s  s im ila r  to  th a t  d escr ib ed *  but in  th e  d eeper p o o ls  
t h a l l i  are formed e a r l i e r  (3^une* August), more re g u la r ly *  
and grow to  a s much as 5 om$ in  h e ig h t (F lg * 0 4 ) . The 
a p ic a l  w a lls  o f  th e  u t r i c l e a  (F lg*55) are in v a r ia b ly  rounded, 
unthickened  and w ith o u t a  mucro; u t r i c l e s  are  on th e  average  
480 j i  lo n g  by 180jji broad and have a le n g th /b r e a d th  r a t io  
o f  0 .6 1 /1  (average o f  100 u t r i c l e e ) ;  h a ir s  are Very r a r e ly  
formed and gamCtangia have so  fa r  never been ob served .
At f i r s t  th e  p la n t was r e fe r r e d  to  th e  lit t le ~ k n 6 w n  
and ra re  0* amphlblum  Moore, d eecr lb ed  f i r s t  from  Roundstone, 
Galway (Harvey 1 6 4 4 ), and s in c e  th en  rep o rted  from C lare  
Is la n d  (C otton  1 9 1 8 ), Cornwall (T ellam  1888) and th e  I s l e  
o f  Man (B a tte r s  1 9 0 8 ) . Exam ination o f  m a te r ia l  in  th e  
herbarium  o f  th e  B r i t i s h  DMseum showed th a t  th e  I r is h  p la n ts  
are r a r e ly  branched and o f  a r a th e r  b r ig h te r  green  and lo s e  
f irm  t e x tu r e .  N otes from D r. M.A. W ilson , Plym outh, and 
p erso n a l ex p er ie n c e  have shown th a t  non-^thallo id  grow ths o f  
Codlum in term ixed  or  n ot w ith  v er y  em ail t h a l l i  are much 
more w idespread than  i s  in d ic a te d  In th e  l i t e r a t u r e ,  and from  
one l o c a l i t y  t o  an oth er show l i t t l e  co n stan cy  In ty p e  o f
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h a b i t a t ,  t id e  l e v e l  and o th er  o h a r a o te r ls t lo e ^  Thus th e  
a p le a l  w a l ls  o f  th e  u t r i c l e s  may or may n ot be m uofonate 
tow ards th e  t l p e  o f  th e  t h a l l i ,  and th e  l a t t e r  may be 
g e n e r a lly  unbranohed or many tim es  d lohotom ouely  branched, 
l i g h t  or dark g r e e n , f irm  or f la o b ld .
Oodlum tomentosum 8taokh% I s  ex ten d in g  I t e  range in  
S can d in av ia  (hund  ^ 1 9 4 0 ), and e n q u ir ie s  have shown th a t  t h i s
v;
i s  a ls o  th e  oaae on th e  E ast C oast o f  B r ita in #  B a tte r s  (1908) 
d oes not rep o r t i t e  p resen ce  betw een Durham and P eterh ead .
B a tte r s  (Berwiçk^^-en^Tweed 1890),.G#W* % a l l l  (F ir th  o f  F o r th ,
F i f e  1885 , 1886 1889^ 1890) and G reV ille  (F ir th  o f  F o r th , %
1 8 8 4 ), Dunn (8t#A ndrew s, 1959) and j"aok (A rbroath , 1890) 
a p p a ren tly  d id  n o t enoouhter i t ,  and Brady (I8 6 0 ) r e p o r ts  t
i t  o n ly  amongst o a s t  up a lg a e  on th e  Durham o o a s t ,  where i t  
was a p p aren tly  r a r e  (Harvey 1 8 0 5 ), y e t  in- a d d it io n  t o  th e  
8t#Andrews reoord  speoim ene have r e c e n t ly  been  rep orted  from  
Berw ick (Dr.M ose, Oot# 1949 in  l i t t , )  and a t v a r io u s  p o in ts  
on th e  Northumberland o o a st (Mr. Daoey 1955 in  l i t t . ) ;  th e s e  
p la n ts  are g e n e r a lly  s m a ll , though o o o a a io n a lly  rep o rted  up 
to  15 om# lo n g , and near Aberdeen forms v e r y  e lm ila r  t o  th o s e  
o f  8tf!Andrews w e  rep orted  t o  ooour# I t  seem s p rob a b le , "
th e r e fo r e ,  th a t  th e  8t.A ndrew s p la n t I s  no more than  an 
e o o lo g io a l  v a r ia n t  induced by g e n e r a lly  u n favou rab le  
o o n d it io n s  on th e  f r in g e  o f  th e  ^expanding range o f  th e  s p e o ie s ,  
i t s  d i s t in o t iv e n e s s  p robably  em phasised by i s o l a t i o n  and 
p u re ly  v e g e t a t iv e  mode o f  r e p r o d u c tio n , and th a t  s W ila r
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growths elsewhere may also  be eco log ica l Variants o f th is  or 
related speolee. The epeolee 0» amnhlblum* whloh has 
likew ise never been found fe r t ile *  requires careful ro'^
In v e s t  Ig a t  Ion  «
8* 8phaoelarla pennata (Huds*) I^ngb* var^ fusoa (Huds.)
■r 1 /ooDibw nov* (Flg.56)# ^
Oonferva fusoa Euds* ?1* Angl* p .486 (1^68): Dlllw* B rit.
Oonf. p i .95 (1808).
Sphaoelarla fusoa (Euds*) Ag# Spec, alg* 8) 54 (1888): Earv# #
Phyo. B r it, pX.149 (1846)* Saw . .Toum, de Bot, 16s S9S (1908); ■$
Taylo3P Mas?. Alg. H .l. Am. p.ISO (19S*?).
S p h a ca la r ia  o ir r o s a  (Roth) Ag. v a r . fu so a  (H uds.) Omi. A lg , 
mar.. F in is t è r e  n o .55 (1858) pro p arte  quoad syn» ex c l*  speo#  
d i s t r i b # : B att*  O at. B r i t .  Mar. A lg# , B o t. I9 0 s  (B u p p l.):
59 (.1908); Newton Eandb# B r it#  8eaw# p .190 (1 9 0 1 ); E hlght 
& Parke l.M .B .O . mm# 50: 66* 111 (1951 ); a l l  as **8# o lr r h o sa  
var* fusoa" nom. l l l e g .
Sphao e la r ia  o ir r o s a  (Roth) Ag. f .  fu so a  (E u d s.) E o lm & B a tt  
Ann. B o t. 5 :81  (1890) a s "8. o lr r h o sa  % f .  fu soa"  nom. l l l e g .
The above i s  a l i s t  o f  th é  more Im portant r e fe r e n o e s  
t o  t h i s  ta x o n . As Sauvageau (190B) has in d io a ted *  i t s  
id e n t i t y  w ith  th e  b r i e f l y  d escr ib ed  Q onferva fu so a  o f  Hudson 
(1Y62) i s ,  in  th e  absenoe o f  a u th en tio  speoim ens* a t  l e a s t  
open to  some d oub t, D lllw y n * s (1808) d e s o r ip t io n  and f ig u r e s  
are somewhat o o n f l io t in g *  and th e  e a r l i e s t  in d u b ita b le
-.H
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d e s c r ip t io n  i s  th a t  fu r n ish e d  and i l lu s t r a t e d  by Harvey (1 8 4 6 ) .
The epeelm ene Imown to  Harvey oame from  th e  sou th  
o o a st o f  England* and e a r ly  herbarium  speoim ens from th e s e  
l o o a l i t i e s  in  th e  B r i t i s h  Museum and th e  Royal' B o ta n ic  
Gardena * Edinburgh, are  indeed v er y  d i s t i n c t i v e ;  th e  co lo u r  
i s  a r ic h  dark brown * th e  branching i s  r a th e r  sp a rse  and 
ir r e g u la r  * end th e  p ro p a g u les  are  l a r g e , w ith  s t r a ig h t  * 
c y l in d r ic a l  arms and w ith o u t an a p ic a l  h a ir .  Where a  h o st  
i s  a ls o  re p r esen ted  i t  i s  n e a r ly  alw ays Cladophora r u p e s t r i s *
I t  was m ain ly  w ith  specim ens l i k e  th e s e  * from  both  s id e s  
o f  t h e  E n g lish  Channel* th a t  sauvageau a ls o  was f a m il ia r  * 
when he r e a ffirm e d  th e  t axones s p e c i f i c  rank . I t  is *  
however* w idespread on b o th  th e  e a s t  and w est c o a s t s  o f  
B rita in *  grow ing on rook, or  on th e  sm a lle r  a lg a e  o f  th e  
m id -tid e  p oo ls*  and i s  v a r ia b le  in  d egree  and ty p e  o f  
branching and. in  c o lo u r . The u n ilo c u la r  sp o ra n g ia  ( F ig ,00) 
(n o t seen  by Bauvagoau b ut f ig u r e d  by D illw y n  (1808) and 
m entioned b y  IGiight & Parke (1951)) are s im ila r  to  th o e e  o f  
t y p ic a l  8 ,  p en nata  and o r e , as in  th e  t y p i c a l  v a r ie ty *  o f  
r e l a t i v e l y  r a r e  o ccu rren ce . The shape o f  th e  p rop agu les  
( F ig s *57 and 58) end th e  in v a r ia b le  la c k  o f  an a p ic a l  h a ir  
seem a lo n e  to  be co n sta n t f e a tu r e s  s e p a r a tin g  t h i s  taxon  from  
acknowk dged forms o f  8* p en n âta . In v iew  o f  th e  known 
v a r i a b i l i t y  o f  th e  form o f  propagule in  8« pennata d is t ih b t io n  
o f  a s p e c ie s  on t h i s  b a s is  a long seem s u n j u s t i f ia b le  * and th e  
taxon  i s  a o o o rd in g ly  reduced to  a v a z 'ie ty  o f  8^
pending th e  d iso o v e r y  o f  fu r th e r  more z* e lla b le  d ia g n o e t lo
la i'a o te r e .
The name S# pennata: (Hude#) lyngh# (Hude* 1768, p#486; 
Lyngb. 18l9 p,105) i s  adopted in preferehoe to  8* oirrosa  
(Roth) Ag* (Roth 1800 p*8l4; Ag# 1884 p*l64). The syhbhymy 
of both names la somewhat tangled: brief* inadequate
deaoriptione and l&bk of type spooimens* and the undoubted 
early  confusion of th is  epeoies with bininnata (ldit&.)
8 a%#a and o th er  r e la t e d  s p e c ie s  add to  th e  d i f f l o u l t i e e #
A f u l l  d ie o u s s lo n  woSld be out o f  p la c e  h ere: s u f f i c e  i t  t o
p o in t  out th a t  8# olDzfosa i s  in  any oaee i l le g i t im a t e *  a s  
Agardh in  making th e  oombin&tion r e f e r s  t o  Hudeon^s C onferva  
pennàta as a  synonym and sh ou ld  th e r e fo r e  have adopted th e  
e a r l i e r  e p e C lf lo  e p i t h e t # The com binatio n  8* pennata v a r .  
fu so a  d ees n o t appear t o  have been made b efo re*
In v iew  o f  th e  con fu sed  s t a t e  o f  our knowledge o f  th e  
d is t r ib u t io n  o f  t h i s  genus in  B r ita in  a thorough r e v is io n  
o f  B r i t i s h  m a te r ia l  i s  o e r t a in ly  u r g e n tly  r e q u ir e d , as 
su g g ested  by Parke (1 9 5 5 ). A p re lim in a ry  oheok o f  herbarium  
m a te r ia l s u g g e s ts  th a t  var, fu s o a  i s  th e  more oommon in ter^ ^ tid a l 
v a r ie t y  a t  l e a s t  on e a s te r n  S c o t t i s h  sh ores*  though in d u b ita b le , 
forms o f  var# pennata a re  p reserved  in  th e  herbarium  o f  th e  % 
R oyal B otan io  Gardens* Edinburgh* from K inoralg* E a r ls fe r r y ,
Bute and Orlmey* A l l  m a te r ia l examined from  th e  S t .Andrews 
shore has eo fa r  proved r e fe r a b le  to  var* fu s o a .
Thanks are due t o  M iss D.M# Newton ( B r i t i s h  Museum) and
to  Mr# D»M# EondersOn (Royal Botenld Gardens* Edinburgh) for  
asslstanoe In examining herbarium specimens in th eir  charge, 
to  Mies Newton for oonelderable aeeletanoe with the nomen; 
:olature and synonymy of both taxa, and to Dr* B.M» Dodge 
(Marine B io log ica l station* Port Erin) for Manx material o f  
var# fusoa*
5* gerem iim  sh u ttlew orth lan u m  (K hts*) momb./ n ov.
Oeramlum Oarm# ex Earv# in  Eook. B r it#
F I . I I  p ,5 3 6 -■ (la ss) .
A eanthoeeras slxuttlew orthianuai E u tz , IJ,nna®a 15; ?S9 (1841) ; 
Phyo« Gen* p .S S l t .  46 f" , IV  (1 8 4 5 ) .
Oeramiua aoanthonotttm (Cotbi* ex Hej?-r«) if» Ag. In sy st. a lg . 
hod * adver8 * p.86 (1844),
The code r e q u ir e s  that when the rank of a taxon I s  
changed, th e  o o rreo t e p i t h e t  I s  th e  e a r l i e s t  le g i t im a te  one 
a v a ila b le  in  th e  new rank* In no oase does a name or an
e p ith e t  have p r io r i t y  o u t s id e  I t s  own rank (A r t .70)* Eenoe
th e  com bination  Oeramlum sh uttlew b rth ian um  must be used  
when th e  taxon  b ea r in g  th e  v a r i e t a l  heme Oeramlum o ll la tu m  
var* aoonthohotum I s  co n sid ered  a s p e c ie s .  In h i s  p u b lic a t io n  
»In sy stem ata  algarum hodierna adversaria^ ?* Agardh c i t e s  
^Kütg;* tab* 40 IV M whloh i s  a r e fe r e n c e  t o  a f ig u r e  o f  
A oanthooeras sh u ttlew orth lan u m  In %8.tg;lng^8 P h y cb lo g la  
Generalle ( v . e , ) .  Hence th e  com bination  Oeramlum 
aoanthonotum i s  i l le g it im a te , sinoe i t  was superfluous wiien
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p u b lis h e d ,
The above In form ation  has been au p p lled  by Misa D*M* 
Nevfton o f  th e  B r i t i s h  Museum#
4 , G a lle  on Oeramlum rubrum (E ude,) Ag# ( F ig s *40 & 4 1 ) .  ;S*#ia4i#lW<'*-Wrr-«#*«tj»«»#wlu»;<iw.e^ tt-w.*yewW.*^i*wiWy#*A
From tim e t o  tim e throughout th e  y ea r  p la n ta  o f  
Oeramlum rubrum have been  c o l le c t e d  whloh were more or l e a s  
h e a v i ly  covered  w ith  g a lla #  These p la n te  have alw ays been  
from th e  d eep er , more s h e lte r e d  p a r ts  o f  th e  pool* and o f te n  
e x la t  s id e  by a id e  w ith  p e r f e c t ly  h e a lth y  and normal apeolm ens. 
The g a l l e  may occur on any p art and may be a o l l t a r y  and
alm ost g lo b u la r , resem b lin g  cy sto o a rp s In form  and elsse ( F ig *41)
.or oonglom erated in to  form leae  s w e ll in g s  0*i5 or  even 1 .5  mm. 
lo n g  a%id about 0 .5  mm. h ig h , and may or may n o t be accompanied %; 
by a p r o l i f e r a t io n  o f  sm a ller  ra m u ll. In one in t e r e s t in g  
oaee o f  an in fe c t e d  te tr a e p o r ife r o u e  p la n t th e  m a jo r ity  o f  
th e  g h l l s  th em se lv es  co n ta in ed  m asses o f  te tr a e p o r e e  w hich j
were c l e a r ly  oontinuoua w ith  th e  n odal hands o f  te tr a s p o r e s  
in  th e  normal t i s s u e s  (F lg * 4 9 )'  3h no o th er  ca se  has any 
ty p e  o f  c e l l  been observed  o th er  than th a t  o f  th e  ord in a ry  
c e l l s  o f  Geramium rubrum* and p rep a ra tio n s have f a i l e d  to  
show e i t h e r  cope pods o r  o th er  m icro sco p ic  organism s w ith in  '<
The above c o n s id e r a t io n s  In d ica te  th a t  th e  g a l l s  are  
C le a r ly  n o t th em se lv es  p a r a s i t i c  p la n ts*  such  as O horeocolax  
p o ly s ip h o n la e  R e in sch , w hich occu rs l o c a l l y  on I
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la%ioéa (D# ) Tandy* or* as was a t f i r s t  su sp ected *  jG# tum ldus 
E elnsoh* an im p e r fe c t ly  known and ra th er  dubious s p e c ie s  
d escr ib ed  as p a r a s i t i c  on Oeramlum (R elnsoh 1875)*
Ohemln (1908) I n v e s t ig a te d  and d esorib ed  v ery  s im ila r  g a l l s  
w hich he enoountered on a s in g le  speolmen o f  Oeramlum rubi-Ujr'i 
a t  R oth en eu f, and su g g ested  th a t  th ey  m ight be oaused by  
b a e t e r la ,  a s  has been shown t o  be th e  ca se  f o r  g a l l s  
ooou rrln g  on o e r ta ln  o th er  Rhodophyoeae (Ohemin 1951* e t  a l# )*  
a lth ou gh  he oould  f in d  no p o s i t iv e  ev id en ce  o f  t h e ir  p resence.. 
C e r ta in ly  th e  l o c a l i s a t i o n  on in d iv id u a l p la n ts  I n d ic a te s  
th a t  th ey  ere  n ot caused by m echanical damage alone* and 
th e  apparent ab sen ce o f  a c a u sa l agent le n d s  support to  a  
th e o r y  su g g ested  by Dr* Pooock ( in  l l t t # )  th a t  in  t h i s  ca se  
th e y  are due to  v ir u s  in fe c t io n *  I f  so  t h i s  r a i s e s  th e  
in t e r e s t in g  p o s s i b i l i t y  th a t  th e  d is e a s e  may be tr a n sm itted  
by m ite s  and sm a ll h erb ivorou s oru staoean s in  th e  same way 
a s c e r ta in  v ir u s  d is e a s e s  o f  t e r r e s t r i a l  p la n ts  are spread  
by Sm all anim als#
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17 . GENmAD OBSERVATIONS ON THE FLORA 
1* E piphytlsm
T his I s  a p a r t ic u la r  ty p e  o f  p la n t I n te r - r e la t lo n e h lp  
which i s  o f  th e  h ig h e s t  im portauoe amongst th e  p oo l f lo r a *  
and. 80 p r e v a le n t th a t  i t  m e r its  a s e c t io n  t o  I t s e l f .  I t  i s  
one o f  th e  fe a tu r e s  w hich make th e  ch a r t in g  o f  a lg a l  
p o p u la tio n s  d i f f i c u l t ,  as in  many o a se s  th e  e p ip h y te s  are  
la r g e  enough t o  ob scu re th e  h o st  co m p le te ly  end may 
th em se lv es  carry  a fu r th e r  heavy crop o f  a lg a e .
R attray  (1886a) was one o f  th e  e a r l i e s t  p h y c o lo g la ta  
to  make a c lo s e  stu d y  o f  th e  n atu re  and e f f e c t s  o f  a lg a l  
ep ip h y tism . He l i s t e d  e p ip h y te s  and t h e ir  h o s ts  f o r  th e  
F ir th  o f  Forth  area  and examined th e  r e la t io n s h ip  between them , 
showing th a t  in  many o a ses  th e  su r fa c e  c e l l s  o f  th e  h o s t  were 
b ad ly  d is to r te d  by th e  ep ip h yte*  and th a t  th e  h o st  p la n t  
e x h ib ite d  g r e a te r  r i g i d i t y  and more s tu n ted  grovfth than  th e  
normal p la n t .  He p o s tu la te d  a corresp on d in g  d ecr ea se  in  
f e r t i l i t y  o f  th e  h o s t ,  but th e r e  seems no p a r t ic u la r  ev id en ce  
to  support t h i s  c o n te n t io n .
Daml (1904b) has su g g ested  th a t  each a lg a l  s p e c ie s  
c r e a te s  a s p e c i f i c  hydrogen io n  c o n ce n tra tio n  in  i t s  en v iron ;  
im ent, and th a t  t h i s  must l im i t  p o s s ib le  e p ip h y t ic  com bin ation s  
o f  h o st  and e p ip h y te . T h is m ight a ls o  account in  part fo r  
th e  h igh  s p e c i f i c i t y  o f  c e r ta in  e p ip h y t ic ,  and more 
p a r t ic u la r ly  o f  en d op h ytic  s p e c ie s .  Aleem (1 9 5 0 ) , r e fe r r in g
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to  diatom s* has su g g ested  th a t  a lg a e  may in h ib i t  ep ip h ytiam  
by means o f  a p e o ia l  a e o r e t lo n a . He a ls o  n o tea  th a t  sm ooth- 
au rfaoed , f o l i o a e  a lg a e  do n o t as a r u le  ca rry  n e a r ly  aa many 
ep ip h y te s  as th o se  w ith  branched , c y l in d r ic a l  t h a l l i ,  and 
he c la s s e s  th e  more common l i t t o r a l  a lg a e  in  th r e e  groups  
accord in g  to  th e  freq u en cy  o f  e p ip h y tic  d iatom s on them .
On th e  w h o le , how ever, p h y s io lo g ic a l  c o n d it io n  and grovfth  
form are more Im portant than  s p e c ie s  in  d eterm in in g  th e  
e x te n t  to  w hich  a p la n t i s  l i a b l e  to  be overgrown w ith  
e p ip h y te s , Ghondrus o r is p u s , fo r  in s ta n c e , i s  a p la n t vjhich - 
in  i t s  normal h e a lth y  c o n d it io n  in  th e  shady p art o f  th e  p o o l 
i s  r a r e ly  covered  w ith  e p ip h y te s ;  th e  f l a t ,  smooth)-fronds  
probably  o f f e r  l i t t l e  h old  t o  sp o r e s , w ith o u t any s p e c ia l  
a n t ib io t ic  s e c r e t io n  b e in g  req u ired  to  in h ib i t  t h e ir  
developm ent, V/hen growing amongst th e  d en se  Gladophora 
growth o n ly  a few  c e n tim e tr e s  fu r th e r  out in  th e  p o o l,  
how ever, i t  becomes s tu n te d , w ith  much more d iv id e d  fr o n d s , 
and may be covered  w ith  q u ite  a heavy growth o f  Enteromoroha 
com pressa, Geramium rubrum and o th er  e p ip h y te s . T h is i s  
i l lu s t r a t e d  by th e  two specim ens in  f i g . 4 8 . Gladophora  . 
ru p G str is  i s  a p la n t p a r t ic u la r ly  l i a b l e  to  become overgrown  
w ith  ep ip h y te s  when growing subm erged, but i t  seems probable  
th a t  th e  co rresp o n d in g ly  poorer growth o f  submerged p la n ts  
in  th e  p o o l i s  a cau se r a th e r  than an e f f e c t  o f  th e  heavy  
ep ip h y tism . The p la n ts  o f  th e  community on th e  sh a llo w  
s id e  o f  th e  p o o l are r e l a t i v e l y  f r e e  o f  e p ip h y te s  u n t i l
 ^ . . . . . . .  . . . . . . . . . . .  _ .
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s e v e r e ly  damaged by prolonged neap t id e  em ergence; s h o r t ly  
a fterw a rd s th e  dead and moribund d i s t a l  o e l l s  may beoome 
co m p le te ly  covered  by Enteromorpha s p o r e lln g e  ( F ig .4 0 ) ,  w h ile  
h e a lth y  p la n ts  In deeper part.a^LfQiiiGiin r e l a t i v e l y  u n a ffeo ited .
R ate o f  grow th may a ls o  be Im portant In I n h ib it in g  th e  
lodgem ent o f  ep ip h y tes*  though t h i s  may be an e f f e o t  o f  
e e o r e t io n  and th e  sm oothness o f  o e l l  w a lls  in  young and 
a c t iv e  d e l l s .  P e r e n n ia l p la n ts  are n a tu r a lly  more l i a b le  
to  s e tt le m e n t o f  e p ip h y te s  than  s h o r t - l iv e d  ephem erale*  
and p la n te  w ith  a r ig id  c a r t i la g in o u s  or c o r a l l in e  s tr u c tu r e  
r a th e r  than  th o se  w ith  v er y  d e l i c a t e  t i s s u e s  (a t  l e a s t  where 1
th e  la r g e r  e p ip h y te s  are co n cern ed ). Thus P o ly s in h o n ia  
n ig r e so e n s  and th e  sm a ll Fupus p la n ts  o f te n  ca rry  v ery  la r g e  
ep ip h y tes*  p a r t ic u la r ly  In th e  e a r ly  autumn ( F ig s .44 -  4 6 ) .
The e f f e c t s  o f  ep ip h y tism  are n ot e a sy  to  d is t in g u is h *  ^
s in c e*  as a lrea d y  in d ic a te d  above* th e  h o s ts  concerned are ;
m ost fr e q u e n t ly  a lrea d y  somewhat u n h ea lth y . The most ob v iou s  
: danger i s  th a t  th e  v a s t l y  in crea sed  su r fa c e  a rea  rend ers
b oth  h o st and ep ip h y te  l i a b l e  to  be to rn  away by wave a c tio n *  '
and t h i s  i s  indeed th e  most freq u en t f a t e  o f  th e  sm a ll Fucus 
p la n ts#  The o c c lu s io n  o f  l i g h t  may in  some c a s e s  be harmful* 
but on th e  o th er  hand th e  p resen ce  o f  an e p ip h y t ic  co v er in g  
may o f te n  be an ad van tage. Thus th e  v ir t u a l  o o r t ic a t io n  o f  
some a lgae*  n o ta b ly  Rhodochor to n  f l o r i dulum and P o ly s ip h p n ia  
n lg r e s c e n s , by th e  diatom  C ocooneis so u te llu m  may p r o te a t  
th e  more d e l i c a t e  h o s t  t i s s u e s '  from damage by s i l t  p a r t i c l e s
% ^
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In su sp en sio n  and th e  a tta o k a  o f  v a r io u s  anim als* and in  
th e  oase o f  th e  la r g e r  e p ip h y te s  th e  h o st  may he s h ie ld e d  
from  h igh  tem p eratu res or d e s io o a t lo n  during  tim es  when th e  
w ater l e v e l  in  th e  p o o l f a l l s  p a r t ic u la r ly  low#
The ep ip h y te s  th em se lv es  may be ro u g h ly  d iv id ed  in to  
o b lig a to r y , h a b itu a l ,  f a o u l t a t iv e  and in fr e q u e n t ep ip h y b es.
(1 ) The obl i g a t ory  e p ip h y te s  are in  g e n e r a l v e r y  sm a ll and 
from  an e o o lo g io a l  p o in t v ie w , r e l a t i v e l y  unim portant s p e o ie s ,  
suoh as P r ln g s h e im le lla  so u ta ta  and M elob esia  m in u tu la , o f t e n  
p a r t ly  en d o p h y tic , as EntO olad ia  p erforon s and Entonema 
p a ra sitio u m , and in  many o a se s  are  s p e o i f io  t o  one or a sm a ll  
ra n g eo f h o s t s ,  a s Ulonema rhizophorum  on Dumontia in o r a s s a ta # 
(S) The h a b itu a l ep ip hyb es n orm ally  grow on h o s t  p la n t s ,  
b u t may a ls o  ooour on th e  rook# R attray  ( I 8860 ) noted  th a t  
a lg a e  d ev e lo p  b e s t  in  t h e ir  u su a l h a b ita t ,  whloh i s  w e l l  
borne out by o b se r v a tio n s  on t h i s  group o f  p la n ts#  Thus 
Oeramlum rubrum growing on v a r io u s  h o s t s ,  p a r t ic u la r ly  on 
Fuous s p p . ,  may d ev e lo p  in to  la r g e , h e a lth y  p la n ts  up t o  
18 dm# lo n g , and reproduoes f r e e ly ;  th e  p la n ts  growing  
among th e  s i l t  are s h o r t ,  much bjpanohed and more g e n e r a lly  
s t e r i l e #  S im ila r ly  S p h a o e la r ia  pennata var# fu so a  grow ing  
0% Gladophora r u p e s tr is  o r , more u s u a l ly ,  on G o r a ll ina  
o f f i o i n a l i s , form s dense t u f t s  which in  sea so n  produce 
abundant p rop agu les; th e  p la n ts  on th e  su bstratu m , how ever, 
are s m a ll , s t r a g g l in g  grow ths whioh are r a r e ly  r e p r o d u c t iv e #
%
(3) The f a o u l t a t lv e  e p ip h y te s  appear to  grow e q u a lly  w e l l /o n  
e i t h e r  rook or o th er  a lgae#  They Inolude s e v e r a l  o f  th e  
annual and ephem eral p la n t s ,  suoh as Monostroma g r e v l l l e l
h a  oom pfessa# ;
y (4 ) The In freq u en t e p ip h y te s  are s p e c ie s  w hich norm ally
grow attaoh ed  t o  th e  rook but may som etim es d e v e lo p , a t  
l e a s t  up to  a o e r ta ln  s t a g e ,  as e p ip h y te s . They a ls o  
I l l u s t r a t e  R attray*s p o in t;  s p o r e lln g s  o f  D aurenola ] 
germ inate on many o f  th e  shade p lh n ts  but r a r e ly  d evelop  
beyond a few  mm# a t th e  m ost; Ü lva la o tu o a  var» r lg ld a  
i s  som etim es found on Gladophora r u p e s tr is  and o th er  a lg a e ,  
but o n ly  a s muoh sm a ller  p la n ts  than normal# In t h i s  o a s e ,
' how ever, I t  may be e a r ly  rem oval by wave a c t io n  from an
In seou re fo o th o ld  which p rev en ts  t h e ir  fu r th e r  developm ent.
Diatoms are e x o e e d ln g ly  abundant as e p ip h y te s , o f t e n  
m u ltip ly in g  so  r a p id ly  on th e  h o s t  as t o  cover  i t s  su r fa o e  
alm ost co m p le te ly  over a c o n s id e r a b le  a r e a . T his i s  
p a r t ic u la r ly  th e  c a se  w ith  OpooGneis s o u te llu m . a s a lrea d y  
m entioned* and Dicmophora paradoxà: ( F ig s .47* 4 8 ) .  T heir  
d is t r ib u t io n  on p a r t ic u la r  h o s ts  i s ,  how ever, most p rob ab ly  
m ain ly  in flu e n c e d  by depth* shade and tem perature r a th e r  than  
by any s p e c i f i c  h o s t /e p ip h y te  r e la t io n s h ip »
The main ad vantages o f  an e p ip h y t ic  h a b it  f o r  non*- 
p a r a s i t ic  s p e c ie s  appear to  l i e  in  th e  r e l a t i v e  s a f e t y  o f  th e  
sp o r e lln g . from  brow sing an im als on bare rook  and d e t r i t u s  
fe e d e r s  amongst s i l t *  and a com p ara tive ly  l e s s  crowded
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environm ent w ith  l e s s  danger o f  b e in g  out o f f  from i l lu m in a t io n  
by s i l t ,  d e b r is  or th e  grow th  o f  n eigh b ou rin g  p la n t s .  The 
p r in o ip a l d isa d v a n ta g es  are th e  d l f f l o u l t y  o f  o b ta in in g  an 
i n i t i a l  f o o t in g ,  th e  danger o f  d eath  o f d islod gem en t o f  th e  
h ost*  and th e  in crea sed  r ia k e  o f  l e t h a l  d e s io o a t lo n  during  
exposure #
8 . Growth end R eproduotion
The a lg a e  o f  th e  p o o l may be d iv id ed  in to  a b o rtiv e*  
s t e r i l e *  v e g e ta t iv e  and o y o lio  sp e o le s*  aooord in g  to  th e  
e x te n t  o f  t h e ir  growth and reproduotion# (1 ) A b ortive  n ian t s# F     #i#»iMiMi<i<iiM«Awi)»ii,iir'iifmi M'/vr .v
are th o a è  whioh oan germ inate In th e  p oo l but are k i l l e d  a t  
a v ery  e a r ly  o ta g e . They are o f te n  d i f f i o u l t  t o  id e n t i f y  
w ith  o e r ta ln ty *  but in c lu d e  Dom entaria a r t io u la t a  and 
Lam lnarla d ig lta ta #  (8 ) 8 t e r l i e  p la n ts  oan  ^ e x i s t  in  th e  
p o o l f o r  r e l a t i v e l y  lo n g  p erlod e but cannot as a r u le  epread  
v e g e t a t iv e ly  or reproduoe e e x u a lly  or a a exu a lly*  è # g . P o lv id e s  
oap rln us and Fuou# app. The p o p u la tio n  o f  both  th e s e  groups«Wk.mwaiimThiNi»•>M<rnn>*iyf##i r«w.wi*w •*< «I. ^
must alw ays be renewed from o u ts id e  th e  p o o l , and to  one or  
o th e r  b elon g  most o f  th e  s p e o ie s  recorded  more r a r e ly  from  
th e  p o o l. (0 ) T ef^ etative p la n ts  may f lo u r i s h  q u ite  w e l l  
w ith in  th e  p o o l ,  but oannot n orm ally  under th e s e  o o n d lt io n s  
reproduoe th em se lv es  by any means o th er  than  v e g e ta t iv e  spread  
o f  f ila m e n ta  or r h iisd ld s . P seu d o -p eren n ia l p la n ts  which  
r e g en era te  fro n d s from a p eren n atin g  b a s a l p a rt are Inoluded
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here# Some p la n ts  In t h i s  q a tegory  are n o t known t o  have 
any o th er  method o f  rep ro d u ctio n  on th e  8t.A ndrew s shore*  
Oodlum and G elldlum  p u loh ellu m ; o th e r s  may reproduoe  
by o th er  means e lsew h ere  oh th e  sh o re , but n ev er  w ith in  th e  
p o o l,  fo r  example Rhodoohorton f lo r id u lu m : s t i l l  o th e r s
may reproduce s e x u a l ly  or a s e x u a lly  in  th e  p o o l under 
e x o e p t io n a lly  fa v o u ra b le  oirourA stanoes, b u t /u s u a l ly  spread  
by f i la m e n ts  or a r h iiso id a l sy stem , n o ta b ly  P o lyS iP h on ia  
n ig r e so e n s  and P# u r o e o la ta # (4 ) O y o lic  p la n ts  n orm ally  
reproduce s e x u a l ly  or a s e x û à lly  w ith in  th e  p o o l,  and have 
th em aelvee been reproduoed s im i la r ly .  T h is In o lu d es a l l  
th e  ephem eral p la n ts  sudh as Oeramlum rubrum and E nteromorpha 
oompreaaa: annual p la n ts  are  a ls o  in o lu d ed  h e r e , though
p art o f  t h e i r  annual q y o le  may l i e  o u te id e  th e  pool#
These c a te g o r ie s  ai*e, o f  oôu rae, somewhat a r b itr a r y ,  
and under d i f f e r in g  o o h d it io h s  growth and rep ro d u ctio n  o f  a 
p la n t or sp e d le e  may be encouraged or rep ressed #  The 
rep ro d u ctio n  o f  many spedim ens i s  prevented  b y  prem ature 
d ecea se  during extrem e neap t i d e  exp osu res in  th e  l a t e  sp r in g  
or e a r ly  summer# I t  w i l l  be seen  th a t  th e  v e g e t a t iv e  p la n ts  
p ro v id e  th e  b u lk  o f  th e  permanent or sem i-perm anent 
v e g e ta t io n  o f  th e  pOol: t h i s  ty p e  o f  growth and rep ro d u ctio n
i s  e s p e c ia l ly  s u i t a b le  fo r  t id in g  over p e r io d s  o f  ex trem ely  
ad verse c o n d it io n s ,  suoh a s  th e  p o o l p la n ts  and an im als so  
fr e q u e n t ly  e x p e r i e n c e .
S'S» '
V. FA'Om OF THE POOD
The appended fa u n a l l i s t  oannot be regarded  as In any 
way oom plete or oom prehenslve. The an im als have m ain ly
; been stu d ie d  in  r e la t io n  to  th e  a lgae*  and henoe em phasis
has been p laced  on th o se  from o th e r  h a b ita t s .  Others have 
been  recorded  a s  and when seen  and i d e n t i f i e d ,  but r e lu o ta n o e  
to  d is tu r b  c o n d it io n s  in  th e  p o o l over  fr e q u e n t ly  has doubt:
; ( l e s s  led  to  th e  o v er lo o k in g  o f  s e v e r a l s p e o ie s  whioh burrow
in  th e  s i l t  or r e t i r e  in to  crack s or o r e v io e s ,  w h ile  many 
/ sp e o ie e  have n ot been id e n t i f i e d  w ith  a u f f io ie n t  c e r ta in ty
to  warrant t h e ir  in c lu s io n  in  th e  l i s t  a s in d iv id u a l e p e c ie s .
1# G eneral D e s c r ip t io n  o f  th e  Fauna
Owing t o  th e  sh a llo w  and exposed n a tu re  o f  th e  pool*  
anim als o f  a le n g th  o f  more than  about 1 Cm. are r e l a t i v e l y  
few  in  number and s p e c ie s .  They in c lu d e  a c t iv e  forms 
(O arclnue m aenas, Deander a g u i l l a ,  B lenniua  pholae) whioh  
ta k e  s h e l t e r  d uring  th e  day or on d istu r b a n ce  in  th e  r e o e s s e e  
o f  th e  d e e p ly  undercut sou th ern  s id e*  th e  la r g e r  gastrop od a  
and c h ito n s  (D i t t o r in a  spp# $ P a t e l la  v u lg a ta , D ep id och itpn a  
o in e r e u s ) whioh are g e n e r a lly  in a c t iv e  d u rin g  d a y lig h t  
exposure o f  th e  p o o l, sed en ta ry  forme w hioh l i v e  on th e  
u n d ersid e  o f  le d g e s  (H aliC hondrla p a n ic ea , A sc id ia  o o n c h ile g a ) ,  
in  c r e v ic e s  (M ytilu e e d u lie )  or permanent burrows (V enerupie  
e a x a t i l l e ) , and on th e  b a s a l p a rte  o f  th e  lo n g e r - l iv e d  a lg a e  
(D eu coeo len ia  b o tr y p id e e ) .  F in a l ly ,  th e r e  are th e  nem ^rtinee
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and a n n e lid s  w hich  borfow  a c t iv e ly  In th e  e l l t  and amongst 
th e  narrow o r e v lo e s  and d e n s e ly  entw ined a lg a l  f i la m e n ts  and 
r h lz o ld s ,  r a r e ly  em erging during d a y lig h t  exposure o f  th e  
p o o l (O ep h a lo th rlx  l i n e a r i s ,  Amphlporus l a o t l f l o r e u s ,  E u la l ia j:
v i r l d i s ,  P e r in e r e is  o u i t r i f e r a ,  A udoulnia te n ta o u la ta )#  z,
To th e s e  may he added th o se  whioh are washed in  from low er  
l e v e l s  (A o tin ia  eq u in a , G lhhulà o in e r a r ia ,  P p ro e lla n a
Vlon g  lo o m  i s  # EupEigurus. herhhardhus) or from  nearby rooks  
(N u o e lla  l a p i l l u s )# or out o f f  by^the ebbing t i d e  ( E uthem isto ^
o p m r e :# # gk.W # b e s  y iy ip a r u s ) # Depending on t h e i r  n a tu re  #
or o o n d it io n  th e s e  would n orm ally  le a v e  th e  p oo l a t an e a r ly  
o p p o r tu n ity  or eke o u t a p reo a r lo u s e x is te n c e  ^  s i t u  fo r  a  
lo n g er  or sh o r te r  tim e b e fo r e  suooumbing t o  unfavoui'ab le  
c o n d it io n s .
The sm a ller  an im als have g e n e r a lly  been ob ta in ed  on 
and amongst a lg a e  brought in to  th e  la b o ra to ry  f o r  exam ination  
as fr o n d s , whole p la n t s ,  clum ps, or th e  e n t ir e  co v e r in g  o f  
a c le a r e d  a rea . They in c lu d e  th e  young Of many s p e o ie s  o f  
whioh a d u lts  have seldom  or n ever been enoountered in  th e  
p o o l (I d o te a  sp $ , N e r e is  V irens# A s te r la s  ru b en s. e to» )^  
se a s o n a l s p e o ie s  whioh v a ry  g r e a t ly  in  abundance a t  d i f f e r e n t  
tim es o f  th e  yea r  (D inophllU s ta e n ia tu s*  D im anontia o a p it a t a ) ,  
s p e c ie s  whioh are more or l e s s  g e n e r a lly  d is t r ib u t e d  in  a l l  '
p a r ts  o f  th e  p o o l ( S k eh eop sis  p la n o r b lsJ F a b r io ia  s a b e l l a #
C lunio m arlnus la r v a e , Rhombogmath id e s  seaham i) , and o th e r si 6 * e « M # .* w w * v M * N w « s i  i . r, ^  lÉHiMipy w f  I- 1 > ipW ii IIa "ir n . „ w ^  7
are loore or l e s s  s t r i o t l y  lo c a l i s e d  to  a p a r t ic u la r
a f    .
, -  .' ' t  '  ~ .  ,  ,  '  . '  y  .
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ty p e  o f  su bstratu m , h a b ita t  or food  p la n t (BalaiiUs b a lan o i d e s . 
Amphlthoe r u b r lo a ta , Id o tea  $p#, Dlmappntla o o p ita ta *  and many 
O th ers) . The v a r io u s  ty p e s  o f  a lg a l  oom m unltles have 
d i f f e r e n t  ty p e s  o f  a s s o o ia te d  fau n as*  a few  o f  whioh are  
d e a lt  w ith  in  spme d e t a i l  e lsew h ere#
8 . S yn op sis  o f  th e  Major Groups
The fo l lo w in g  b r ie f  summary o f  th e  r e p r e s e n ta t io n  o f  
th e  v a r io u s  major groups in  th e  p o o l fau n a , to g e th e r  w ith  
o b se r v a tio n s  oonoern ing th e  more im portant s p e c ie s ,  i s  
conoluded by a l i s t  o f  a l l  s p e c ie s  reoorded  from  th e  p o o l,  
d r i f t  speolm ens o f  sed en ta ry  forms or ih s e o t s  exoep ted )#
Of th e  98 s p e o ie s  record ed  and id e n t i f i e d ,  55 are n ot in o lu d ed  
in  th e  p u b lish ed  fa u n a l l i s t s  (M bintosh 1875 , 1 9 8 7 ), and n e a r ly  
a l l  o f  th e s e  55 are hew reo o rd s fo r  th e  8t#Andrews s h o r e .
The system  o f  o l a s s i f i o a t i o n  used i s  based  broad].y on 
Hyman (1 9 4 0 ); fo r  th e  l e s s e r  tazonom lo u n i t s  th e  6 th  e d i t io n  
o f  Parker & E a sw ell (1949) has been fo llo w e d  in  part* th e  
Plymouth Marine Fauna (M arine B io lb g lo a l  A s s o c ia t io n  1951) 
and th e  Marine Fauna o f  th e  I s l e  o f  Man (Moore 1957) h^ive 
been o o n su lte d , and v a r io u s  modern a u t h o r i t ie s  drawn on fo r  
p a r t io u lo r  grou p s. Thanks are due to  D r. N .8 . lo n e s  (P ort  
E rin) fo r  some v a lu a b le  s u g g e s t io n s  as t o  th e  arrangem ent 
o f  th e  l i s t .
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The p r in c ip a l  works o o n su lted  are l i s t e d  under th e  2
v a r io u s  groups; th e  o n ly  g e n e r a l handbook used  has been
th a t  o f  B a les  (1 9 5 0 ) , S p e c ia l  thanks are due to  th e  
fo l lo w in g  fo r  a e e is ta n o e  in  ch eck in g  or id e n t i f y in g  e p e c ie e  
ae d e ta i le d  In th e  fa u n a l l i e t  ( in  which th e y  are r e fe r r e d  . ^
to  by i n i t i a l e ) ; -  Mr* N* T eb b le , B r i t i s h  #ieeum  (F o ra m in ifera ,
A n n elid a ); Dr, 8 , Prudhoe, B r i t i s h  Museum (P la ty h e lm ln th e e ) ,
Mrs, N ,F , M cM illan, L iv erp o o l U n iv e r s ity  (M ollusoa) *
Mr* D#I*D# Howie* form erly  G atty  Marine L aboratory (jf^ n e lid a ).
D r, G,M* Spooner* Plymouth Marine Laboratory (Amphipoda),
Dr, I ,  Hobart* U n iv e r s ity  C o lleg e  o f  North Wales* Bangor 
(E a la c a r ld a e ) , Dr, M.V, Lebour* Plymouth Marine L aboratory  
(P ycn ogon id a), amd t o  D r, F,M* Dodd and Mr, tT.L* S tevene* ^
G atty Marine Laboratory* f o r  freq u en t a d v ice  and a e e le ta n o e ,
PROTOZOA; Numerous e p e c le e  are p resen t a t  a l l  tim es*  in  
th e  su r fa c e  w aters*  amongst a l i t  and bottom  d eb ris*  and 
a ttach ed  t o  a lg a e  In th e  sh a d ie r  p a r ts . Only a few  o f  th e  ;
more d i s t i n c t i v e  s p e c ie s  have however* been I d e n t i f i e d ,
FORAMINIFERA : (Cushman 1 9 4 8 ); Gromia o v i f o r mie i e  o o c a e lo n a lly  
freq u en t; o th e r s  are n o t uncommon on P o ly a ip h o n ia  n lg reeo en e  
and amongst th e  s i l t *  but h a v e .n o t as a r u le  been i d e n t i f i e d ,  -
OILIOPEORA (Eyman l940* Mobiue 1888); Abundant* m o stly ■ /
u n id e n t i f ie d ,  '
V o r t io e l la  marlnum i s  p a r t ic u la r ly  freq u en t on th e  la r g e r
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Rhodophyoeae in  th e  a x l l e  o f  th e  branohes#
PORIPERA (Bowerbahk 1 8 6 5 -8 8 ): The phylum le  r e p r e se n te d 'b y
o n ly  two sp e o ie s*  b oth  h ere  about t h e ir  upper t i d a l  l im i t ;  
H a liohondria n a n io ea . o o n f in e d .to  th e  dark u n d ersid es  o f  le d g e s  
and I ieu o o so len ia  b o try o ld ea  * p a r t lo u la r ly  abundant ep ip h y te  
on th e  low er p a r ts  o f  G ladoohora r u n e e tr le  in  th e  deeper  
p a r te  o f  th e  p o o l ,  p la y in g  an im portant p a rt in  m attin g  th e  
fron d e to g e th e r  to  form a s u it a b ly  s h e lte r e d  environm ent fo r  
an abundant and v a r ie d  m iorofauna.
GOBLENTERATA (H lnoks 1868* Hyman 1940); S e v e r a l hydroaoans 
a re  freq u en t t o  abundant on shady rook eu r fa o ee  (pynamena 
pum lla) and amongst a lg a l  fron d e (Ooryne m usooidesg  
B o u g a in v ille a  ep # , lE^omedea f le x u o e a ) , The group has not 
been s tu d ie d  in  d e t a i l ,  and i t  i e  probable th a t  one or two 
s p e o ie s  have remained u n id e n t i f ie d .  The o th e r  o la e e e s  
have been rep reeen ted  o n ly  by a s o l i t a r y  epeoim en o f  A o tin ia  
eq u ina  r e s id e n t  in  th e  p oo l fo r  a few  months# The h igh  
l e v e l ,  abundant s i l t  and exposure to  wave a o t io n  probably  
combine t o  c r e a te  an environm ent u nfavou rab le fo r  th e  anthoBoa, 
fevf speolm ens o f  whioh ooour in  any o f  th e  nearby p o o ls  above 
M.L.W.O.N.T. le v e l#
PLATIHBIMINTHES (G W alo 1 8 9 0 ) , M elxner 190 5 ); B a v e r a i'em ail 
s p e o ie s  are abundant amongst th e  d en ser  a lg a l  tu f te *  in c lu d in g  1 
P l^ io sto m u m  v it ta tu m  and Maorostomum h y s t r lx ,  th e  o n ly  two
s p e o ie s  I d e n t i f ie d  w ith  any o e r ta ln ty o
NEMBRTINBA (M cIntosh 1670)3 Many sm a ll speolm ens ooour 
amongst th e  r h lz o ld s  and m atted fro n d s o f  a lg a e  In th e  deeper  
p a r ts  o f  th e  p o o l but have n ot been fu r th e r  I d e n t i f i e d ê 
la r g e r  sp eo lm en s, probably  m ain ly  o f  Gepha lo t h r lx  l i n e a r i s  
Amphlporue l a o t l f l o r e u e ,  are n o t in fr e q u e n t , burrowing  
in  e i l t  and o r e v io e s ,
A80HEQÆINTHE8 (Remane 1988): The h eterogen eou s o la s e e s  o f
t h i s  phylum have n ot been a tu d led  in  any d e t a i l .  R o t ife r s  
are seen  o c o a s lo n a lly  amongst th e  a lg a l  fronds# The s o le  
r e p r e s e n ta t iv e  o f  th e  Kinôrhynoha p r e s e n t# th e  cu r io u s  
l i t t l e  B ohin od eres d u ja r d in i* i s  n o t uncommon amongst th e  
s i l t #  Sm all nem atodes ere  e x c e e d in g ly  abundant in  a l l  
p a r ts  o f  th e  p o o l,  w herever s i l t  and d e t r i t u s  c o l l e c t #
BRTOZOA (E in oks 1880, Marbus 1 9 8 7 ), A few  forms occu r on 
a lg a e  grow ing in  sh ad e , p a r t ic u la r ly  on t h e i r  low er p arts#
Of th e s e  th e  commonest appears to  be Bowerbankia Im b rica ta .-- 'Nj iijWtiirfj# ,;j! ###*##wi ».Yr#.* > <t-ra
MOLLUSOA (A ld er  & HanoGOte 1845"55, Fôrbea & Hanley 1853, 
J e f fr e y s  1 8 6 8 -6 9 , WlnokwoJctH 1938, l 9 5 l ) s  I to llu so s  eye w e l l  
rep resen ted  In th e  pool» A fevir speeim ens o f  oh I t  on 
(L epido o h ito n a  e ln e r e u s )  and lirapet (E a te l l a  v u lg a ta )  ocoupy 
sm a ll c l e w  a rea s o f  bare rook and probably  have à c o n s id e r a b le  
e f f e c t  in  r e ta r d in g  a lg a l  r e o o lo n is a t io n ,  numerous sm a ll 
g astro p o d s browse on and amongst th e  fro n d s o f  th e  l i v i n g
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a lg à e  (n o ta b ly  G keneopsis p la n o r b ls  and, amongst Oladophora 
r u p e s t r i s ,  L im apontla o a p lt a t a ) ,  w h ile  la r g e r  l i t t o r i n i d s  
a re  u s u a l ly  oongregated  amongst d r i f t  a lg a e  lodged  in  th e  
d eep er p a r ts .  Sm all b iv a lv e s ,  T urton ia  m inuta and young 
% rtiluB e d u l le ,  are abundant amongst th e  d e n s e ly  tu f te d  a lg a e ,  
p a r t lo u la r ly  Gladophora r u p e s t r le i  la r g e r  b iv a lv e s  ore unooimc
SIPDNOUIOIDBA; P h a so o lo aoma minutum i s  th e  o n ly  r e p r e s e n ta t iv e  
o f  th e  phylum whioh ooours in  th e  p oo l; i t  i s  oon fin ed  to  
oraoks and O revioes in  th e  rook and th e  b a s a l  p a r ts  o f  
G o r a llin a  o f f i o i n a l i s .
AmmilDA (F au vel 1 M 0 , 1987, M cIntosh 1900-1980)3  The m ost 
numerous and s t r ik in g  a n n e lid s  in  th e  p o o l fau n a are th e  
sm a ll oran ge-red  a r o h ia n n e lid  D in o n h ilu s ta e n ia tu s  and th e  
tu b lo o lo u s  qhaetopod F a b r lo la  s a b e l la  (F ig*50)*  The form er 
i s  a b u n d a n t* p a rtlo u la r ly  amongst diatom s* from November to  
May, but v e r y  ra re  a t  o th er  t im e s . The l a t t e r  i s  abundant 
a t  a l l  t im es  o f  th e  y ea r  and in  a l l  p a r ts  o f  th e  p o o l where 
th e r e  i s  a oover in g  o f  s i l t  or m atted a lg a l  fro n d s  or rh lK oids*  
and would appear to  perform  an im portant fu n o tio n  in  b in d in g  
and s t a b i l i s i n g  th e  s i l t #  S p ir o r b is  b o r e a l i s  i s  n ot 
uneoimon on a lg a e  w ith  r a th e r  r ig id  fron d s grow ing in  deeper  
p a rts  o f  th e  p o o l. P e r in e r e is  o u l t r i f e r a  I s  a p p a ren tly  n o t  
uncommon, but l i v e s  in  ô r e v io e s  and burrow s, and a d u lt  
speoim ens have o n ly  been seen  in  th e  open when spawning and
when th e  p o o l has been  d r ied  up* Most o th er  a n n e lid s  
p rese n t are e i t h e r  v e r y  sm a ll ep eo lea  (Qrubea n u a l l l a .W .**'• * riH|»>r| \ .nnKr-ft'-^ w«w*w> im #'*# M #
N e r l l la  a n teh n a ta ) or Immature epeolm ene o f  la r g e r  s p e o ie s ,  
th e  a d u lte  o f  w hich do n o t appear t o  in h a b it  t h i s  t i d a l  l e v e l  
and are most fr e q u e n t ly  encountered  in  th e  d eep er p a r ts  o f  
th é  p o o l amongst th e  r h iz o id s  and b a sa l p a r ts  o f  a lg a e  and 
in  th e  d e n s e ly  m atted t u f t s  o f  B phaoelaria  pennata v a r . fu so a
ARTHROPODA: T his phylum i e  re p r esen ted  in  th e  p o o l fauna
by numerous, v a r ie d  and abundant sp eo ie s#
OQUBTAOBA (B ate & WestwoÇd Both o stra o o d s  and oope:
rpods are abundant a t  a l l  t im es  and ooour in  ev ery  p art o f  
th e  p o o l,  p a r t lo u la r ly  in  th e  d en ser  a lg a l  clumps* but none 
o f  th e  v a r io u s  s p e o ie é  oonq.erned has been I d e n t i f ie d  w ith  
any c e r ta in ty #  The o n ly  o ir r lp e d  p resen t*  Balanus b a lan o id  
i s  oon fin ed  to ,s h a l lo w  p a r te  where s i l t  i s  n o t d e p o s ite d  and 
O Q oasional emergence oo d u rs, and i s  rep r esen ted  by a few  
sm a ll speolm ens w ith  a h ig h  m o r ta lity  r a t e  in  th e  summer 
months# The iaopods (B ars 1899) are rep resen ted  by ju v e n ile  
speolm ens o f  I d o te a . fr eq u e n t amongst th e  fron d s o f  
P o ly s ip h o n la  n ig r e so e n s  and Geramium rubrum in  th e  d eeper  
p a r ts  o f  th e  p q b l, b ut a d u lts  ooour o n ly  a t  much low er l e v e l s  
on th e  sh o r e , and i t  i s  d i f f i o u l t  t o  d eterm in e th e  s p e o ie s  
o f  th e s e  j u v e n i le s .  Amphipods (Chevraux & Page 1988 , Jones 
1948 , Gars 1895) are v e r y  numerous and im portant* and have 
been  s tu d ie d  in  some d e t a i l#  The most oommon s p e o ie s  are
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H yale n i l s s o n l ,  an e x c e e d in g ly  a c t i v e  c r e a t u r e  g e n e r a l ly  
ab u n d an t am ongst th e  E u tero m qrpha and o th e r  a lg a e  f r i n g i n g  
th e  p o o l, both  in  and out o f  th e  w a ter , Gammaru s lo o u s t a . 
whioh i s  p r e s e n t  m o s tly  a s  j u v e n i l e s  in  th e  sh a llo w er  p a r ts  
o f  th e  p o o l ,  B ten o th o é  monooulo id e s  and ju v e n i l e  spec im ens 
o f  A pherusa j u r i n e i , u s u a l l y  a s s o c ia te d  am ongst a l g a l  clum ps 
in  th e  deeper p arts*  and both  abundant ex cep t in  th e  summer 
m onths. The S te n o th o O i s  e x c e e d in g ly  v o r a c io u s ,  a t t a c k in g  
dead or moribund anim als w ith  a v id it y  In th e  lab oratory#  
Gaminarus l o c u s t a  h a s  been  o b se rv e d  in  th e  l a b o r a to r y  to  do 
v e r y  c o n s id e r a b le  damage t o  a  p la n t  o f  Oeramlum ru b ru m , 
b re a k in g  o f f  th e  t i p s ,  o f  t h e  b ra n c h e s  and d e v o u r in g  th e  c e l l  
co n ten ts*  b ut i t  i s  not known to  what e x te n t  t h i s  h a b it  i s  
a  n a tu r a l on e. Of th e  Decapods { B e ll 1655) no s p e c ie s  i s  
abundant: e m a il specim ens o f  C aro in u s  m aenas are o c c a s io n a l ly
found a t a l l  tim es o f  th e  y ea r  &md during th e  summer months 
up t o  h a l f  a doisen la r g e r  speolm ens* tucked  vm ll under th e  
d e e p ly  undercut sou th ern  bank during th e  day# A few  speoiaiens  
o f  L eandor s o u i l l a  o c c u r  a t ir r e g u la r  i n t e r v a l s ,  most 
c o n s ta n t ly  in  th e  sp r in g #
IN8E0TA: Numerous s p e c ie s  o f  t h i s  c la s s  v i s i t  th e  p o o l,
a c c i d e n t a l l y  or o th e r w is e ,  but p ro b a b ly  only, two s p e o ie s  oan , 
l e g i t im a t e ly  be in c lu d ed  in  th e  fauna l i s t #  A few  speciiYiens 
o f  Lipura m aritim a oan be se e n  on th e  su r fa c e  o f  th e  w ater  
or on surrounding rook s and weed a t any tim e o f  th e  year#
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!%■ i s  raiiGii more abundant  ^ h o w ev e r, round h ig h e r  l e v e l  p o o ls  «
The Chix’oriomid G lm ilo  m arlnus I s  a  perm anen t i n h a b i t a n t  o f  
th e  poolc The la r v a e  oan be found in  a l l  p a r ts ^  b u t a r e  
most numerous amongst Cladophora r u p e s tr is  in  th e  d eeper  
p o r t io n s ;  th e y  are n a t u r a l l y  h e r b iv o r o u s #
ARAOEMIDA: The o la s s  i s  r e p r esen ted  by H a la o a r id s (Andre 1946;
F o u n ta in  1 9 5 5 , V ie t s  1987 , N ew ell 1947) and P yonogon ids 
(B o u v ie r 1985* L ebour 1 9 4 5 )# The fo rm e r are e x c e e d in g ly  
abundant a t  a l l  t im e s t  s in c e  t h i s  g roup  h a s  been r e l a t i v e l y  
n e g le c te d  in  B r i t a i n  r a th e r  more a t t e n t i o n  has been  p a id  t o  
I t  than  I t s  e c o lo g ic a l  importEinoe perhaps d e s e r v e s .  The 
m ost abundant s p e c ie s *  Rhombognathides seah am i* i s  found  in  
a l l  p a r ts  o f  th e  p o o l and on su rro u n d in g  weed a t  a l l  t im e s  
o f  th e  year* th o u g h  in  th e  d e e p e r  p a r t s  i t  te n d s  to  be 
re p la ce d  by Khqmbognathus h o to p s; both  are h erb iv o ro u s .
The c a rn iv o ro u s  H alaoarus (T h a la s s a ra o h n a )  b a s t e r i  b a s t e r i  
and C q p idognathus f a b r i c l u s i  o c c u r  o c c a s io n a l ly  in  th e  d e e p e r  
p a r ts *  e s p e c i a l l y  in  sp r in g  * w h ile  th e  o th e r  s p e c ie s  a r e  
r e l a t i v e l y  r a r e .  Of th e  P y o nogon ida , Ano plod a c t  y  lu s  pygraaeus 
i s  n o t uncommon am ongst O o r a l l in a  o f f i c i n a l i s .
EGTÎÏN0D1.RMATA (K o e h le r 1 9 8 1 ), The o n ly  n a t u r a l  r e p r e s e n t a t i v e  
o f  th e  phylum  in  th e  p o o l I s  th e  o p h lu ro id  Aiîxphlpholis 
s g u am ata* w hich  i s  found  o c c a s io n a l ly  am ongst O p ra llin a ,
OEOBDATA: The phylum  i s  r a t h e r  m e a g re ly  r e p re s e n te d *  th e
T u n ic a te s . A sc ld la  o o n o h ileg a  and SidnyUm tu r b iiia t im . h aving
been  found  o n ly  in  l a t e  summer and autum n on th e  u n d e r s id e s  
o f  th e  o v e rh a n g in g  s o u th e rn  bank. Of th e  f i s h  («Tenkins 
1985) sm a ll spec im ens o f  B le n n iu s  p h o l i s  a r e  n o t uncommon 
from  about May to  D ecem ber, w ith  o c c a s io n a l  l a r g e r  spec im ens 
in  th e  e a r l y  summer,
0 , F a itn a l L i s t
S p e c ie s  marked * have n ot been recorded  in  th e
p u b lis h e d  f a u n a l  l i s t s  o f  8 t  * Andrews (M cIn tosh  .1885, 1 9 8 7 ), 
Ch* ao i d e n t i f i e  a t  io n  checked  by: Id , » i d e n t i f i e d  b y .
I d e n t i f ie d  p e r s o n a lly  u n le s s  o th e rw is e  s t a t e d ,
PHYIjUM: PROTOZOA
81IB~PHYLÜM: PlASMODROm
0LA88: MA8TIOOPHORA
S e v e r a l s p e c ie s  encou n tered  but not fu r th e r  i d e n t i f i e d ,
0LA88: RHIZOPODA
ORDER: FORAMINIFERA
Fam ily; OROMIIDAE 
* Gvoiüia o v ifo r m is  D u jard in
Not uncommon in  th o  d eeper p a r t s ,  a tta ch ed  to  a lg a e ,  
rock  or p eb b les  wedged under th e  le d g e s .  1*5 -8  mm, d iam eter  
Fam ily ; MILIOLID.AE
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Q,u:lnqixeloo u i i:aa sp*
O o o as lo n a l am ongst s i l t .
T r i l o o u l l n a  e p .
O o o aa io n a l am ongst s i l t  «
F am ily ; TROOHAMMINIDAE
* Trooharamina sciuam ata Jo n es  & P a rk e r
S in g le  spec im en  am ongst O ladophora  r u p e s t r i s , d e e p e r  
p a r t  o f  p o o l ,  (Id*  )
F am ily ; NONIONIDAE
* E lp h id  iurn c r isp u m  L,
Frequent am ongst s i l t #  ( I d .  N .T ,)
F am ily ; ROTALIIDAE 
R o t a l i a  b e o o a r i i  (1 *)
Common am ongst s i l t . ( Id r N .T ,)
F am ily ; ANOmilNIDAF
* O ib ioideB  r e f u lg e n a  M o n tfo r t
Amongst s i l t .  ( I d .  N .T . )
SUB-PEZLm: : OILIOPHORA
0LAS8; OIIIATA 
8UB-01A88: EUCILIATA
ORDER: 8PIR0TRI0HA
,9UB-0RDm^; HFTEROTRIOEA 
F am ily : FOLDIOUDINIDAE
* F o l l i o u l i n o ps i s  am p u lla  .(M u lle r )
O cca sio n a l; w in te r  and s p r in g , on P o ly s ip h o n ia  
n lg r e s c e n s  in  th e  a x i l s  o f  th e  b ra n c h e s  and in  c u l t u r e s  o f
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m a te r ia l from th e  p o o l. For a more d e ta i le d  d e e o r lp t lo n  
s e e  n o te  1 fo l lo w in g  t h i s  l i s t .
8UB-0RDER; EYPOTRIOEA 
? 8t;;^lonyohia sp .
C i l lâ t e s  d o u b tfu lly  r e fe r r e d  to  t h i s  genus as fr eq u en t * 
o o o a s io n a lly  abundant, amongst a lg a l  fr o n d s , e s p e o la l ly  o f  
Oeramlum rubrum*
ORDER: PERITRICHA
Fam ily; VORTIOELLIDAE 
* V o r t lo e l la  marina C r e e ff
Frequent th rou gh out th e  y e a r , on v a r io u s  a lgae*  
e s p e o la l ly  on Oeramlum rubrum and P o ly s lp h o n la  n lg r e s o e n s . 
Zoothamnlon o len k o w sk ll W rzesn iow sk i.
S in g le  speolm en w ith  seven  b e l l s ,  on Geramlum rubrum. 
November 1953.
PHTLXJMs POEIPERA
CLASS! CALC ARM 
ORDER! HOMOOOELA,
Fam ily! HOMOOOILIDAE
Leuocso le a ia  bot r y o id es ( E l l i s  & S oland er)
Common a t a l l  t im e s  amongst tu f te d  a lg a e , p a r t ic u la r ly  
Oladophora r u p e s t r l s ,  In th e  sh a d ier  p a r t s .  The s p lo u le s  
are oommon amongst th e  s i l t .
OliASS; DEM08P0NCIAE 
8UB-0IA88: MONAZONIDA
9o
ORDER: HADIOEONDRIMA
Fam ily: AKINELLIDAE
H a lio b o iid r ia  p a n io e a  ( P a l l a s )
Very l o c a l i s e d  * p e r e n n i a l ,  on th e  u n d e r s id e  o f  th e  
c e n t r a l  le d g e  and s o u th e rn  bank* P oorly  d ev e lo p ed  and 
g e n e r a l ly  co v e red  w ith  s m a ll  hydroid g ro w th s.
PIIYimi; OOEDENTERATA
0LA88; EYDROZOA 
ORDER: HYDROIDA
SUB-ORDER; OY)#OBLA8TEA 
F am ily: OORYNIDAE
Coryne m usoo ides (L .)
Frequent in  w in te r  and s p r in g ,  b u t e n c o u n te re d  a t  a l l  
s e a s o n s ,  on th e  lo w er p a r t s  o f  P o ly s lp h o n la  n lg r e s c e n s , 
O o r a l l in a  o f f i c i n a l i s  and O ladopho ra  r u p e s t r l s .  B e a r in g  
ab u n d an t g o n id la  in  May 1955. To ab o u t 3 .0  cm.
Fam ily; BOHGAINVILLIIDAE 
B o u g a in v il l i a  s p .
A bundant a t  a l l  t im e s  on th e  lo w er p a r t s  o f  Oladophora  
r u p e s t r l s ,  P o ly s lp h o n la  n lg r e s c e n s  and O o r a llin a  o f f i c i n a l i s  
growing in  s h a d e .
Fam ily; OLADONEKDAE 
* E le u th e r i a  dlohotom a Q ,uatrefages (H ydro id  G la v a te l l a  p r o l i f é r a  
H lnoks) .
S in g le  sp ec im en , A ugust 1958, am ongst O ladophora
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r u p e s t r i s  from  th e  d e e p e r  p a r t ,  c o n ta in in g  ova  in  th e  b ro o d  
pouch . The h y d ro id  s ta g e  h a s  n o t  y e t  b een  re c o rd e d  on th e  
S t ♦Andrews s h o r e . (Oh. J .M .D .)
SUB-ORDER: 0ALYPT0BLA8TEA
F am ily : OÆ/TPANUIARIIDAE
Laomedea f l e x a o a a  H lnoks
A bundant in  l a t e  summer and au tum n, f r e q u e n t  a t  o th e r  
t im e s ,  i n  t h e  d e e p e r  m ore s h e l t e r e d  p a r t s ,  on ro o k , O o r a l l in a ^ * 9 twwi   .
and H a llo h o n d r la  p a n io e a .
F am ily : SERTULARIIDAF
Dynamena p u m lla  (L*)
L o c a l is e d  in  S jn a ll p a tc h e s  on ro c k  in  sh a d e , p e r e n n i a l .  
O c c a s io n a l ly  grows on s tu n te d  Euous p l a n t s .  U s u a l ly  w ith
E p ic la d la  f l u s t r a e  g row ing  on i t .
GLASS; AK’THOZOA 
SUB-CLASS; ZOAMîIAlîIA 
ORDER : AOO?INIAR lA
TRIBE; mUAlîTHlAE 
SUB-TRIBl; BNDOMYARIA 
fa iu i ly :  AOTmilDAE
A c t in ia  e q u in a  L.
S in g le  ispeclm en, a p p a r e n t ly  w ashed i n t o  p o o l ,
O c to b e r 1951 -  M arch 1958, on le d g e  in  deep  c o r n e r  o f  p o o l .
R ed. ab o u t 8  cm# d ia m e te r .
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PHYIUM: PIATYHE1&IINTHE8
0LA88: 'TÜRBELLARIA
ORDER; ACOELA
A small, d e l ic a te , leaf-shaped aooelaii is  frequen t 
amongst s i l t  and matted a lg a l t u f t s . I t  i s  orange-brown, 
ey e le ss , and about 1 mm* lo n g , but has not been fu r th e r  
id e n tif ie d  *
ORBm; mOROSTOMIDA 
Family: mOROSTOmDAE
Macrostomum h y s tr ix  Oersted
Frequent in  s i l t  and amongst a lg a l t u f t s .  (Id* 8*P .) 
ORDER; ADLOEOOOEEà 
SUB-ORDER; OmgULATA 
Family: P1AGI08T0MIDAE
Ÿ Plagioatomum v itta tu m  (Frey & Leuckart.)
Occasional amongst s i l t  and matted a lg a l t u f t s , in 
deeper p a rts  *
PHYimi; NED/IERTINEA
CDA88: . NE&OERTINI 
8UB-CLA88; ANOPIA 
ORDER: PAI^OmiERTINI
:mi?lily : OEPEALOTRICHIDAE
G ephalothrix l in e a r is  (Rathke) Oersted
Occasional amongst s i l t  and m atter a lg a l fronds to  
4oO cm. Probably f a i r l y  oommon but not o ften  seen or
id en tified  with certa in ty .
ORDER; HETERONSfllRTINI 
Family; LBTIIDAE 
? Llneua lon^çissimus (Gunnerus)
Rare* amongst s i l t ,  as juvenile epeoimens 1 - 1 0  om* 
long* (Id* J*L.8*)
8UB-0IA88: mOPLA
ORDER; HOPDONEMERTINI 
Family: AMPHIPORIDAE
■Amphiporus la o tiflo reu s  {Johnston )
Single speolmen* amongst s i l t  in shallow part of 
pool, November 1958, containing ova. Probably not uncommon 
but rarely emerging into open while pool i s  exposed *
PHYLUM: ASCHEHÆINTHES
CLASS: ROTIFERA
Occasional, amongst a lga l fronds, not further 
identified*
CLASS; laNORHYNCHA 
ORDER: CYOLOEHAaAE
SUB-ORDER; NOMOSOMATA 
Family: ICHINODEHIDAE
* Echinoderes duiardirti Greeff
Frequent throughoyt year amongst s i l t  ■ (about 1 per 
sq. cm.). (Ch. N .T .)
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0LA88: DTEMATODA
Abundant a t  a l l  t im e s  amongst s i l t , a l g a l  rhlzoids  
mid s m a l l  p a r t i c l e s  o f  d e b r i s .  Not f u r t h e r  i d e n t i f i e d .
PEYimi: BRYOZOA
01A88; ECTOPROOTA 
ORDER: OmmOLAEMATA
8UB-0RDER; 0HEIL08T0MATA 
Family: mMBRANIPORIDAE
Membra n ip o ra  m em branaoea (L * )
R a re ,  March 1951, on Fu cus specim en grow ing  i n  deep
shade*
SUB-ORDER: 0TEN08T0MA
Family: VE8I0U1ARIIDAE
Bowerban k la  imbrioata  (Adams)
Not uncommon on b a s a l  p a r t s  o f  t u f t e d  alga©  growing 
in  shade®
PHYLUM: MOILUSOA
0LA88: lORIOATA
ORDER: OEITONIDA
Family: DEPIDOOHITONIDAE
L e p id o o h i to n a  o in e r e u s  (L. )
Occasional, p e r e n n ia l ,  in  s m a ll  d e p r e s s io n s  on bar© 
ro o k  in  v a r io u s  p a r t s  o f  p o o l and on a  l i v i n g  L i t t o r i n a  
l i t t o r e a *  C o lo u r v e ry  v a r i a b l e .  To 14 x  6 rnm. (Gh. N .F.M . )
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0LA88: GASTROPODA
8UB-0LA88 : PROSOBRAIf OHIA 
ORDER: AR0}]AE0GA8TR0P0DA
SUB-ORDER: PATELLAOEAE
Family: PATELLIDAE
P a te lla  vulgata L.
Occasional on open patches of hard rook in the pool 
and at the landward end where s i l t  does not accumulate* 
Juvenile specimens, rarely  more than 1 cm. in diameter* 
SUB-ORDER; TROOHAOEA 
Family: TROOHIDAE
Gihbula cineraria  (L.)
Rare* One or two specimens occasionally  found in 
winter in shady corners of the pool, possib ly  washed in  
attached to d r ift  algae*
ORDER: ME80GA8TR0P0DA
SUB-ORDER; TAENIOGLOSSA 
Family: DAOUNIDAE
L ittorina (Algaroda) l it to r e a  (L*)
Frequent * About a dozen adult or nearly full-grown  
specimens are always present, usually clustered in crevices  
under the banks and ledges while the pool i s  exposed, probably 
feeding mainly on the d r ift  algae which c o lle c t  in such 
places. Small specimens are frequent amongst a lga l fronds 
in a l l  parts of the pool* (Juveniles id . N.F.M* )
L itto r ina (L ittorivaga) s a x a t il is  (O livi)
Oommon around and in a l l  part a of the pool* (Oh. N.F.M.) 
L ittorina (N erltoldes) l i t t o r a l i s  (L#)
Oooaeional, with L. l i t to r e a  hut more aotive during
pool exposure *
Frequent colour varia tion s.
Family) RI880IDAE
Gingula (Gnoba) soraiôôstata (Montagu)
Frequent, amongst Goralliria and on small cleared areas 
of rook. To 3 mm. long. (Gh# )
Family: 8KamOP8IDAF
Skeneopsis planorbis (Fabriclus)
Abundant at a l l  times on various algae in a l l  parts 
and on small clear areas of bare rook. To B mm. diameter. 
Family: OMALOGYRIDAE
Qmalogyra atomus (Philippi)
Frequent amongst various algae, particu larly  Oladophora 
rupestrls.
SUB-ORDSR; STENOGLOSSA 
Family! MDHICIDAE 
Nuoella la p illu s  (L,)
Rare. Single specimens from time to time in the deeper 
p arts. Their stay is  usually  b rief and th e ir  presence 
probably accidental. Specixtiene are often juvenile* Height 
of sh e ll IS mm.-30 mm.
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8UB-0LA88 : OPISTEOBRANCHIA 
'A800GL088A 
Fam ily; 8TILIGERIDAE.
* Hermaea d e n c lr lt io a  (A lder & Hauoook)
Rare* One, 3!#irol% 1958 , on n iv a  la o tu o a , 8 iim*; 
one, January 1954, on Oodlum, 14 lam. The l a t t e r  i s  u n u su a lly  
la r g e  fo r  th is  s p e o le e .  One, Maroh 1954# (Oh* J*M.D.) 
Fam ily: LDMPOm'IIDAF
Limapontla capitata (0*3% Muller)
Abundant, April and May, o c c a s io n a l or rare throughout 
reat of year, nearly always on Oladophora rupestrls in and 
around fringe of pool. Further d eta ils  are given in note 8 
a t  the end o f  th is  l i s t  #
0IA88: LAmLLIBRANOHIA
SUB-CLASS : PRI0N0DB8MACEA 
ORDER: FILIBRANOHIA
Fam ily: l I^YTILIDAE
Mytilus edu lis L*
Abundant at a l l  t im es  as juveniles to about 5 mm. 
in  a l l  parts, on rook and attached to v a r io u s  algae.
Larger specim ens occur rarely , lodged in  crevices of bank 
and l e d g e s „
8UB-0LA88: TELEODESMAOEA
Fam ily; ERY0INIDAÏ3 
Turtonia m inuta (0. Fabriclus)
Abundant, attached to various algae, notably
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Oladophora r u p e s tr ls  and P o ly s lp h o n la  nlgresoena*
(I d . Dr* H.O* B u ll)
Fam ily; vmERIDAE 
Yenerupia p u lla a tr a  (Montagu)
Rare, autumn, amongst s i l t  in d eep er part of pool, 
ae v e r y  young apeoimena# (Id# N.F#M# )
* Venertmia a ra a tilia  (Fleuriau)
R are, One specimen, 0 .8  x  8*0 cm#, was exposed 
when part of the central ledge broke o ff during stormy 
w ea th er , O ctober Î958* Two o th er  b iv a lv e s ,  probably  o f  
th is  sp ecies, are known to  liv e  in s im ila r  situ a tion s in  
o th er  parts of th e  pool and have been idoxitified provisionally  
by t h e ir  p r o je c t in g  siphons#
PEYLUM; SIPmOULIDEA 
Fam ily: SIPmoULIDAE
Phasoolosoma rtiinutum KeferatelnM^mwl 1
Occasional amongst Oorallina and Codium and in  
crevices under ledges. Specim en containing ova, 6 mm*, 
September 1958.
PHYLUM: ANNELIDA
0LA88: AROHIAmmilDA
Fam ily; DmoPHILIDAE 
Dinophilus taeniatus Earmer
Abundant October -  May, absent or v e r y  rare at o th er  
t im e s , in a l l  p a r ts  of the p o o l, but esp ec ia lly  amongst
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diatom growtîiB and th e  d e n s e r  a l g a l  t u f t s »  F u r th e r  d e t a i l s  
a r e  g iv e n  in  n o te  3 a t  th e  end o f th is  l i s t . (Id*  T ,)  
Family; mRIILIDAE 
* E a r i l i a  anteimata SchmidtMl ,1
Not infrequent amongst s i l t  and matted algae in shady 
p a r t s ,  (Gh* N.T*)
GLASS: OEAETOPODA
ORDER: POLYOEAETA
Family; APERODITIDAE 
Harmo th o ë  ix n b rio a ta  ( L , }
Occasional, w in te r  and s p r in g ., amongst a lg a e  o f  th e  
shady le d g e s ,  m a in ly  a s  small post-larval forms, e .g .  with 
10 o h a e t ig e r o u s  segments, November 1951: 19 o h a e t .  segm.
January 1958» A d u lts  may, however, be n o t  unooraraon but 
r a r e l y  seen, as s e v e r a l  ab o u t 8 cm* lo n g  were exposed  by 
t h e  drying up o f  th e  p o o l in  March 1953* Fem ale with 
contained ova, April 1953. (Id. D.I.D.H#, Ch. N.T.)
Pholùë m in u ta  ( F a b r ic iu s )
Occasional, w i n t e r ,  amongst Oorallin a , s m a ll  post- 
larva l specimens. (Id. D .I.D .E ., ch* N .T .)
Family; PHYLLODOOIDAE 
E u l a l i a  b l l i n e a t a  (Johnston)
Single sp ec im en , March 1953, driven from  crevice in 
central le d g e  by drying up o f  pool. 3 ,5  cm. long.
E u l a l i a  v ir id is  (O.F. M u lle r)
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Oooaaional In s i l t  and mattod a lga l olumps, both
[post-larval and adult speoirnens.
Et G one plot a Q,u at re f ages
Single post-larva,! speolmen, 3 .8  mm#, May 1953, in 
s i l t  from deep part. (Id. D.I.D.H.)
Family: EESIONIDAF
K efersteinia oirrata (Koferstein)
Siïigle speGlmen, August 19SS, amongst Oorallina»
4 mm» (Id. D.Ï.D.H. )
Family: SYLLIDAE
S y l l l a  a r m l l l a r l s  (M illie r)  O e rs te d
S:Lngl0  spGoimen, 14 nm, November 1951, amongst 
Oorallina# (Oh# N.T. )
» Grubea p u silia  Dujardin
Not infrequent amongst O orallina, Godiurn and s i l t  
in the deeper parts of the pool. 8 mm* long* (Oh* D.I.D.H* )
Family: NFREIDAE
Nereis d iversico lor O.F* Muller
Occasional small specimens amongst Oorallina*
N e r e is  vIrens Bars.*.V^4*»U >*nw W"***y<K«1*14Mn*#.AW*
Single p ost-larval specimen, 4 mm., August 1988,
amongst O orallina. ( Id* D.I.D.H*)
PerinereiB cu ltr ifera  (Orube)
Occasional in s i l t  and crannies, juveniles and adults * 
In May 19.55, about 18 adults in heteronereid sta te  were seen
sw arm ing on s iu ’f a o e  a t  09.00 h r s .  ;ju3 t  b e f o r e  t i d e  e n te r e d  
p o o l .  (Oh.  I . M . D . )  
F a m ily ;  SPmU5R0D0RID.AE 
E p h e s ia  g r a o l l i s  .Rathke
S in g le  specim en, 1*8 om*, A pril 1955, amongst 
O orallina , (Id , D .I.D .E*)
Family; 8PI0NIDAE
S d oleoo lep le  fu llg in o s a  (%uatrefages)
Oooaaional, w in ter and sp rin g , amongst O ora llin a* 
Immature specimens to  4 mm# long# (Id* D*I#D#E# )
Family; CIRRATULIDAF
Audouinia texitaoulata (Montagu)
S in g le  specimen, captured at n igh t by f la s h l ig h t ,  
November 1955, emerging from burrow in  s i l t *  B elieved  to  
be frequent and the main cause o f the numerous large slim e  
t r h i l s  in p oo l, which always lead to  a burrow* Liberated  
m otile  sperms and morulae in  laboratory.
Family: 8ABELLIDAE
Fabric la  sa b e lla  Ehrenberg (F ig #50)
Very abundant at a l l  tim es and in  a l l  p o rts , 
p a r tic u la r ly  amongst s i l t  and a lg a l t u f t s ,  and e s p e c ia l ly  
amongst Opdium and Rhodochorton, in  sm all v e r t ic a l  tubes o f  
s i l t  p a r t ic le s .  Serves an important fu n ction  as a s i l t -  
binding a g en t# (Id . D.I .D.H*)
Family; SFRPULIDAF 
P o m a to cero s  t r  iq u é t  er  (L . )
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O ooaa ion a l, on s t u n t ed Fuous p la n t  in  sh a d e , on sm a ll  
s to n e s  wedged u n d e r t h e  oe n t r a i  le d g e ,  and on ro c k  be low  t h e  
overhanging sou th ern  bank,
%) i r o r b  I s  b o re  a l l s  Dauci in
F re q u e n t ,  on s m a ll  s to n e s  wedged u n d e r le d g e s  and on 
c a r t i l a g i n o u s  a lg a e  in  t h e  d e e p e r  p a r te  o f  t h e  p o o l ,  i * e ,  
on Fuoub s p h o n d ru s p r i s pus and th e  b a s a l  p a r t s  o f  P o ly s ip h o n ia  
n lg r e s c e n s *
PEYCUM: . ARTHROPODA
GLA88! GRIT8TAGEA 
mB-GLA88: 08TRA00DA
S e v e r a l  s p e c ie s  a r e  abu n d an t in  a l l  p a r t s  o f  th e  p o o l 
am ongst s i l t  and a l g a l  f r o n d s ,  b u t  have n o t been  f u r t h e r  
I d e n t i f i e d .
SUB-GLASS: OOPEPODA
Many s p e c ie s  a r e  ab u n d an t mnongat s i l t  and a l g a l  fron d s  
b u t  have, n ot been  fu r th e r  I d e n t i f i e d .
SUB-GLASS; GIRRIPEDIA 
ORDER; THORAGIOA 
Fam ily: BALANIDAE
B alan u s  b a la n o id e s  (L .)
Uncommon, on ro ck  in  i s o l a t e d  p a tc h e s  w here s i l t  d o es  
n o t  a c c u m u la te  and o c c a s io n a l  em ergence o c c u r s . Many 
m in u te  sp ec im en s in  May, bUt few  s u r v iv e  f o r  long*  R arely  
a c t i v e  d u r in g  e x p o su re  o f  th e  pool*
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8ÙB-CLA58; MALAGOSTRAOA 
ORDER: TANAIDAOEA
F am ily ; TANAIDAE 
* T a n a is  o a v o l l i i l  M ilne-S dw ards
O o o a s lo n a l am ongst a l g a l  f ro n d s  In  v a r io u s  p a r t s  o f  
t i ie  p o o l and am ongst f r i n g i n g  a lg ae#  U s u a l ly  j u v e n i l e s  a 
To 4 mi#
ORDER: I80P0DA
8UB-0RDER; VALVIFERA 
F am ily : IDÔTEIDAE
I d o te a  v i r i d i s  (S la b b e r )
s i n g l e  spec im en  1*4 oitu lo n g , December 1953, on U lva  
l a o tn o d $
I d o te a  s p »
F re q u e n t e x o e p t in  summer am ongst a l g a l  f ro n d s .,
p a r t i c u l a r l y  o f  P o ly s ip h o n ia  n lg r e s c e n s  and Geramlum rub rum , 
a s  sm a ll  j u v e n i l e  speo lm ens up  to  ab o u t 5 mi® le n g th ,  
u s u a l ly  re d -b ro w n , to o  im m ature f o r  p o s i t i v e  i d e n t i f i c a t i o n .
8UB-0RDER: GAmiARIDEA
F am ily : 8TEN0TH0IDAE
S te n o th o ë  inonoc u lo id e s  (M ontagu)
A bundan t, e x c e p t  fo l lo w in g  d ry in g  up o f  p o o l ,  am ongst 
a l g a l  f ro n d s  in  th e  d e e p e r  p a r t s .  W ith ova and young ,
J u ly  and A u g u st,
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FQ3%lly: OALLIOPIIDAB
- O a l l l o p lu s  o r e n u la tu s  G heyreux & Fage
O ooaslo n a il, w in te r  and s p r in g ,  am ongst a lg a e  in  th e  
d e e p e r  p a r ts #  (Ch. G .M .S ,)
O a l l io p lu s  laey iuB O U lus (K ro y er)
S in g le  m a le , 15 rmu-, M arch 1952, am ongst E n teromorp lia , 
* Aphernsa j u r in e i  (M llne-Edwards)
Common, e x c e p t fo l lo w in g  d ry in g  up o f  p o o l ,  am ongst 
a l g a l  f r o n d e ,  m o s tly  a s  ju v e n i le s #  A d u lts  o o o a o io n a l ,  
fe m a le s  w ith  ova e n c o u n te re d  May, S ep tem ber and November# 
T h is  i s  t h e  s o u th e rn  and n o t  th e  Norvfoglan fo rm  (v id e  
GheVreux & P a g e , 1985 , p#188)®
F am ily : (^ AMMARIDAE
Gemmiarus lo o u s ta  G.O# S a ra  sens#  a t r  #
O c c a s io n a l-fr e q u e n t , in. a l l  p a r ts  o f  p o o l,  swimming 
f r e e l y  or amongst a lg ae *  J u v e n i le s  m ost fr e q u e n t ly  
captured  b u t a d u l t s  n o t  r a r e ,
Pam .ily3 DEZAIimiDAE 
Dexemine a p in o s a  (M ontagu)
S in g le  sp ecim en , fe m a le , 3 mm#, August 1958 , amongst 
O o ra ll in a *
 ^ Dexamine t l ie a  Boeck
S in g le  speoiraen, Septem ber 1958., amongst a lg a e  in  
d e e p e st  p art o f  pool#
Fam ily: TALin^dDAE
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H yale n i l s B o n i  (R atîike)
around  ed g es  o f  p o o l am ongst a lg a e  b o th  In  
and o u t o f  w a t e r # V ery a o t i v e . F em ales c a r r y in g  ova 
f r e q u e n t  d u r in g  summer m onths*
F am ily : AORIDAE
A ora ty p lO aà I IIIHr,<Ti f*i*f»• W*
S in g le  j u v e n i l e  speo lm en , 0 mnu, F e b ru a ry  1953, am ongst 
M i a o e l a r i a  p e n n a ta  v a r .  fuaoa»
F a m ily : AieEITEOIDAE
Amphith o ë  r u b r i o a t a  (M ontagu)
O c c a s io n a l ,  g e n e r a l ly  j u v e n i l e  ep e c im e n s , fo rm in g  n e s t s  
o f  a ] .g a l d e t r i t u s  a t tà o h e d  to  a lg a e  in  th e  d e e p e r  p a r t s  o f
FojfAlly; OOROPEIIDAF 
Gorp'ohium b o n e l l i  (M llne-Edwards )
O c c a s io n a l amongst s i l t  and th e  m a tte d  b a s a l  f i l a m e n ts  
o f  Codium-mid Rhodoohorton® To B mm. (Oh. Q M n E U )  
SUB-ORDER; EYPERIIDEA 
F am ily; EYPERIIDAE 
Them lsto co m pressa  Goesr»lbipffwriw iw<
S in g le  fe m a le , 17 m i* , w ith  young about to  h a tch , 
February 1958, sw inm lng f r e e l y  in  pool® ( I d .  JoL.S® , oh® 
ORDER; DEOAPODA 
SUB-ORDER: NATANTIA
TRIBE: OARIDEA
F am ily; PAIAEMONIDAE
108
Leander is q u illa  (L#)
O o o a s io n a l, o f te n  a b s e n t  fo r  lo n g  p e r io d s , e s p e o la l l y  
In  w i n t e r , r e tu r n in g  in  s p r in g  b u t  r a r e l y  more th a n  s i x  
p r e s e n t  in  th e  p o o l a t  one tim e* D uring  e x p o su re  o f  th e  
p o o l th e y  tend  t o  keep  t o  th e  s h e l t e r  o f  th e  o v e rh an g in g  
bank . To ab o u t 5 cm* lo n g .
SUB-ORDER: REPTANTIA
TRIBE; ANOASURA 
F am ily: POROEILANIDAE
P o ro e lla n 'a  lo n g io o r n l s  (L# )
S in g le  sp ec im en , March 1951, in  good c o n d i t io n  but 
o b v io u s ly  w ashed in  from  much lo w er le v e ls #
^miBE; PAGURIDEA 
Fam ily; PAGURIDAE 
E upagurus b e rn h a rd u s  (L .)
O c c a s io n a l ,  a c t i v e l y  c ra w lin g  ab o u t in  a l l  p o r t s  o f  
t h e  p o o l ,  b o th  by d ay  and n i g h t .  P ro b a b ly  washed i n to  
p o o l by ro u g h  w e a th e r ,  b u t in d iv id u a l sp ec im en s may s t a y
in  p o o l f o r  many d a y s , p o s s ib ly  weeks®
TRIBE; BRACEYURA.»
Fam ily: PORTUNIDAE
Caro in u s maenas (P ennant)    y
O cca s io n a l. S m all sp ecim en s, 1 cm. or l e s s  in  w id th
o f  c a r a p a c e , may be found  now and a g a in  in  any  p a r t  o f  th e
p o o l and a t  any tim e  o f  th e  y ear*  L a rg e r  sp e c im e n s , t o  
about 7 cm. in  w id th  o f  c a ra p a c e ,  move i n to  th e  p o o l ab o u t
May and le a v e  i t  by Septem ber» D uring  e x p o su re  o f  th e  p o o l 
by  day  th e y  rem a in  th e  d e e p e s t  r e o e s a e s  o f  th e  ovo3?hanglng 
bank  and le d g e s  b u t become a o t iv e  when d u sk  fa l ls ®
Fm%ily: m ilD A E
Hyas a ra n e u s  (L .)
B in g le  specim en  w i th  damaged ro s t ru m , o arap ao o  4 om# 
b r o a d , J a n u a ry  1951, c l e a r l y  washed in to  p o o l from  lo w er 
l e v e l  (‘Qr d ro p p ed  b y  s e a - b i r d ) .
01/1882  IN8E0TA 
8UB-0IA8S:: APTERYOOTA
ORDER; OOLlEmOLA 
L ip u ra  m a r it lm a  G iiérin
O o o a s io n a l, one o r  two a t  a  t im e ,  on t h e  s u r f a c e  o f  
th e  p o o l o r  th e  s u rro u n d in g  ro c k ,  a t  any  t im e  o f  y ea r#  
8UB-CIA88; PTERYGOTA 
DIVISION2 ENDOPTERYGOTA 
ORDER; DIPTERA
F am ily ; OEIRONO&IIDAE
* G lu n io  îita rinùs H al id  ay
L a rv ae  abundan t th ro u g h o u t  y e a r  am ongst a l g a l  t u f t s  
in  a l l  p a r t s ,  b ro w sin g  on th e  f r o n d s . P u p a te  and h a tc h  on
ca lm , sunny days in  s u c c e s s io n  o f  b ro o d s  from  ï# r o h  to  
O c to b e r , m a jo r i ty  o f  l a t e  b rood  w in te r in g  a s  la rv a e #  F or
f u l l e r  d e t a i l s  se e  n o té  *4 a t  th e  end o f  t h i s  l i s t .
0LA88: ARACHNID A
8UB-0LA88; ARAOmOIDEA
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ORDER: ACARINA 
F am ily : I3ALA0ARIDAE
(F o r a ooraparcison w i th  g e n e r a l  d i s t r i b u t i o n  on th e  Hind Rock 
se e  n o te  5 a t  th e  end o f  t h i s  l i s t ) .
S u b - fa m ily : RHOMBOGNATHTNAE
ognathuB n g tp p s  {Goose )
Not in f r e q u e n t  on v a r io u s  a lg a e  in  th e  d e e p e r  p a r t s  
o f  th e  p o o l ,  (Oh, J , H . )
* R hom bognath ides p a so e n s  (Lolnmnn)
S in g le  epeo im en , Deoeiaber 1953 , am ongst Opdium.
May be more f r e q u e n t  b u t  d i f f i c u l t  t o  s e p a r a te  from  
Rhpaibogna th u e  seaham i  o x o ep t on c lo s e  e x a m in a tio n .
* llhom bognath ides seaham i (Hodge),
V ery  ab u n d an t am ongst a lg a e  th ro u g h o u t p o o l and on 
s u r ro u n d in g  r o o k s .  (Gh* J . H , )
* R hom bognathides m u oronatu s  (V le ts )
S in g le  sp ec im en , Deoember 1953.. am ongst O o r a l l in a  and 
Oodiim , P ro b a b ly  more f r é q u e n t ,  b u t n o t  r e a d i l y  s e p a r a te d  
from  R# seahcm il.
.Metarhombogna th u s  a rm a tu s  a rm a tu s  ( lohmaim ) /
S in g le  sp ec im en , A p r i l  1953 , am ongst O ladophora  
.Y U p estris  in  d eep  part.® (Ch, J .H , )
S u b -fa m ily : HALAOARINAE
* H a la o a ru s  (T h a la ssa i^ ao h n a) b a s t e r i  b a s t e r i  ( J o h n s to n )
F re q u e n t am ongst b a s a l  p a r t s  o f  a lg a e  in  d e e p e r  p a r t s  
o f  p o o l .  O c c a s io n a l e ls e w h e re , (Ch. J . î L )
Ill
* O op idognathus f a b r i c  lu s  1 (Ldlm ann)
Ocoa..8 i o n a l - f r e q i i 0 n t  5 s p r in g  and sum m er, am ongst a l g a l  
clum ps and b a s a l  s i l t  I n  th e  d e e p e r  p a r t s ,  (Gh, J ,E * )
Gop id o g n a tliu s  o o u la tu s  Lohmami
O c c a s io n a l ,  am ongst a lg a e  in  th e  d e e p e r  p a r ts #  (O h,J® H ,) 
S u b -fa m ily : 8IM0GNATEINAE
Simog n a th u s  m in u ta s  (Hodge.)
S in g le  speoim eix, A p r i l  1953 , among a t  Spliaoel a r i a  
pem iata. v a r .  f u a o a » (Oh. J .H . )
SUB-CLASS: ' PYCNOGONIDA 
ORDER ; MME'HOÏÏOMOHPHâ 
F am ily : KTXMPHONIDAE
* Hymphon b r e v i r o s t r i s  HoAgo
S in g le  specim en-, November 1951 , am ongst, O o r a l l in a .
(Ch. M .Y .L .)
F am ily : PHOXICHILIDIIDAE
* A n o p lo d a c ty lu s  pygmaeus (Hodge)
O c c a s io n a l am ongst O o r a l l in a .  Fem ale w i th  c o n ta in e d  
o v a , A ugust 1958; sp ec im en  w hich  l i b e r a t e d  l i v e  young in  
l a b o r a to r y ,  J u ly  1953 . (Ch. M .V .L .)
ORDER: ASOORHYWCHOMORPHA
F am ily : AîMOTIIElDAE
Ammothsa s p .
S e v e r a l  j u v e n i l e s .  A ugust 1 9 5 8  ^ am ongst O o r a l l in a .  
P o s s ib ly  A. o o h in a ta  Hodge o r  A*  l a e v i s  Hodge» f i d e  M.V.L.
lis
PH m M s ICHIM'ODERÎMTA 
BUB-PHXLITM! E'UOTHEROZOA 
CLASS: ASTSROIDEA
ORDER; CRXPTO ZONIA 
F am ily ; ASTIHIIDAB 
A s te r la s  r u b en s  L.
S in g le  sp ec im en ; 5 om. d ia m e te r .  May 1958, c l i n g in g  
t o  u n d e r s id e  o f  o v e rh a n g in g  b an k , p ro b a b ly  w ashed in  by 
ro u g h  a e a s .  E a r ly  p o s t - l a r v a l  s t a g e ,  1 mia. d iam , J u ly  1953 
am ongst O lad o p h o ra  r u p e s t r l s *
N o te ;-  At t h i s  t im e  s i m i l a r  s ta g e s  w ere ab u n d an t am ongst 
a lg a e  from  lovver l e v e l s .
CLASS; OPHIDIÎOIDEA
ORDER: ZYGOPHIURAIC
F am ily : m e n im iD A E
A m phipho lls  sau am a ta  (D e l le  O hla.le)
O c o a s io u a l am ongst ^O orallina*
PHYLUM; CHORDATA 
SUB-PimUM: UROOHOEDA
CLASS: ASOIDIACEA
F am ily : ASCIDIIDAE 
A a o id ia  o o n o h ila g a  O .F . Miillei*
R a r e , Few ep e o lm en a , S eptem ber 1953 , a d h e r in g  t o  
o v e rh a n g in g  ba tik . One speo lm en  m easured  2$1 om. long*  
1 .4  om, b ro a d j 0 ,5  om. h ig h .
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ï'amlly: S'BTOIOIDiOS
* Qidnsura tui^’blnatuai Savigay
R a re , Y e 2?y r e s t  r i o t e d  p a tc h ,  J u ly  1955-, h a n g in g  
from  ro o f  o f  o v e rh an g in g  b a n k . To I B  im , h ig h .
63lTÎ3";%)Er5ri,i[nwi;
(3]Lu&8(3 :
f3tJ]3.-(3]Luif3g3 ; I3ïgK)ï)5?]üI3ir(}][][
()I3D]3R :
]ram:l]L3r;
B len n iu e  p h o l i s  X»,
O o c a s io n a l. L arg e  Bpecim ens ( to  10 om$) g e n e r a l l y  
]p]?(36en1: :Lii zsliejLlbez.' cyireirliangpjLnëg t)anlc cmcl ILeciases (lu3,'jLngs 
]La1)e siiicl zsinBiaG]?. Uik) ]L%5 s3ma]L]L Esjpecsjlioene
(S -  5 cm .) g e n e r a l ly  p r e s e n t  and a c t i v e  in  a l l  p a r t s  o f  
p o o l from  May to  December «
Z o arces  v iv ip a r n s  L,
S in g le  young sp ec im en , 5 ora, lo n g , A p r i l  1958 , u n d e r 
()eiii;%Ta]L jLedg^s.
A d d i t io n a l  N o tes 
1# F o l l i o i i l i n o p a ie  a m p u lla  (M u lle r)
The v a l i d i t y  o f  t h i s  specim en  h as  been  q u e s t io n e d  by 
Das (1949 , p#386)« N e v e r th e le s s  sp ac im en s exam ined have 
had a  s im p le  c a s e ,  a h o r t-n e o k e d  w ith  a  s l i g h t  l i i )  and no 
g ro o v e s  o r  o th e r  m a rk in g s , a  m ao ro n u c leu s  o f  ab o u t 1 4 -15  b e a d s , 
each  w i th  a  n u c le o lu s ,  and tvm s h o r t , ro u n d ed  p e r is to ^ n ia l
lo b e s ,  a  co m b in a tio n  o f  f e a t u r e s  w hich  seem s to  p la c e  them  
in  t h i s  s p e c l e s e •
8* L im ap o n tia  c a p i t a t a  M u lle r )
T h is  s p e c ie s  i s  m ark ed ly  s e a s o n a l  in  i t s  ab u n d an ce , 
and was s tu d ie d  r a t h e r  c l o s e l y  in  an a t te m p t t o  d i s c o v e r  t h e  
f a c t o r s  c o n t r o l l i n g  t h i s  p e r i o d i c i t y .  The e c o lo g y  o f  th e  
s p e c ie s  h a s  been  d e a l t  w i th  in  some d e t a i l  by  M cM illan (1 9 4 7 ), 
and th e  p r e s e n t  s tu d y  c o n f irm s  t h a t  a u t h o r 's  f in d in g s  on 
many p o i n t s .
A few  speo îjnens can  g e n e r a l l y  be fo und  3j:i t h e  p o o l 
ab o u t m id -A p r i l ;  num bers in c r e a s e  v e ry  r a p i d l y  in d e e d , and 
by May th e y  a r e  a b u n d a n t, o c c u r r in g  in  a l l  p a r t e  o f  th e  p o o l 
b u t  p a r t i c u l a r l y  a s s o c ia te d  w ith 'O la d o n h o ra  r u n e s t i ' i s  on 
w hich  th e y  fe e d  a lm o s t e x c lu s iv e ly .  U nder a d v e rs e  neap  
t i d e  c o n d i t io n s  in  May th e y  become g r e a t l y  re d u c e d  in  num bers, 
t h e  C ladopho ra  a l s o  b e in g  s e v e r e ly  e f f e c t e d ,  and sp ec im en s 
a r e  r a r e l y  found  in  autum n and w in te r .  B ree d in g  c o n t in u e s ,  
how ever, th ro u g h o u t l a t e  sp ra n g  and sum m er, ju v e n i l e  sp ec im en s 
b e in g  found as  l a t e  a s  th e  end o f Ju ly*  The c o n t r o l l i n g  
f a c t o r  a p p e a rs  t o  be te m p e r a tu r e ,  f o r  s c a t t e r e d  sp ec im en s 
w ere  found  th ro u g h o u t th e  m ild  w in te r  o f  1 9 5 5 -5 4 , y e t  n o t  
d u r in g  th e  more s e v e re  w in te r  o f 1958 -55 . M cM illan ( l o o . o i t .)  
found  spawn o n ly  once in  th e  p o o ls  w hich  sh e  s tu d ie d :  
a l th o u g h  th e  an3;mals m ate and spa.wn v e ry  r e a d i l y  :ln th e  
l a b o r a to r y ,  t h i s  d o es  n o t soom to  o c c u r  t o  n e a r ly  th e  same 
e x te n t  n a t u r a l l y .  Spawn h a s ,  how ever, b een  found  from  tim e
to time,
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oî'iareiote r i s t i c  s a u s a g e -sh a p e d  m a sse s  a t ta c h e d  t o  t h e  a x i l s  
o f  th e  loiver branches o f  Oladophora r u p e s t r i s ,  m a in ly  in  
t h e  s h a l lo w e r  p a r t s  o f  t h e  p o o l, A n im als kept in  t h e  
la b o r a to r y  mated r e a d i ly  when brought to g e th e r . They d id  
n o t  ap p ea r  a b le  to  s e n s e  e a c h  o t h e r ' s  p r e s e n c e  u n t i l  b ro u g h t  
in to  a c t u a l  p h y s i c a l  c o n t a c t ,  and p o s s ib ly  t h i s  o ccu rs  l e s s  
r e a d i l y  under n a tu r a l c o n d it io n s .  S m a ll sp e c im e n s  m ate  
f r e e l y  and fr e q u e n t ly :  t h o s e  w h ich  w ere s e g r e g a t e d  from
an e a r l y  s t a g e  grew  t o  b e much la r g e r  (a b o u t 5 mm. in s t e a d  
o f  t h e  more u su a l 2 mra* ) ,  th o u g h  c o n d it io n s  w ere o th e r v /is e  
s im i la r »  The a g e  a t  w h ich  m a tin g  f i r s t  o c c u r s  may 
t h e r e f o r e  p o s s i b l y  e x p la in  t h e  w ide d is p a r i t y  in  t h e  s i z e s  
o f  m atu re i n d i v i d u a l s  found under n a t u r a l  c o n d i t i o n s .
Two la r g e  specim ens th u s  s e g r e g a te d  were b ro u g h t  
to g e th e r  and th en  a g a in  se p a r a te d . Both began d e p o s it in g  
spawn w it h in  3 d a y s . One d e p o s ite d  in  a l l  11 ep avm -iaasses  
over a p eriod  o f  16 d a y s , each c o n ta in in g  150.^800 o v a l , 
a lto g e th e r  1 , 789 ov a , a l l  o f  which w ere f e r t i l e  e x c e p t  
f o r  a s m a ll  f i n a l  b a tc h  o f  7 1 « The o v a  d e v e lo p e d  in t o  
f r e e - swimming v e l i g e r s  w i t h in  a b o u t 14 d a y s . A ttem pts 
t o  r e a r  t h e  v e l i g e r s  w ere  a l l  u n s u c c e s s fu l:  a lth o u g h  t h e y
rem ained  a l iv e  f o r  a s  lo n g  a s  a f o r t n i g h t  o n ly  one ou t o f  
many hundreds su c c e e d e d  in  met amorphos in g  *
In  th e  la b o r a t o r y  t h e  a n im a ls  showed a p r e f e r e n c e  
f o r  A cr es  ip l io n ia  c en t r a i l  a o v e r  O ladqphora ru n es t r i s  and 
f o r  young growth r a t h e r  th a n  fo r  o l d .  They a ls o  took
Oodlum end BzTOPsis # and Indeed eeem prepared to  a ccep t any
C la d o p iio r a le s  and O o d ia le s  o f f e r e d -  H ow ever, th e y  appeared  
to  sp u rn  e l l  o th e r  a lg a e  made a v a ila b le  to  them  (Enteromornha 
s p p . ,  n iv a  l a c t uoa# % )h acelarla  pennata v a r , fu so a  and 
P o ly s it ^ io n ia  u r c e o l a t a ) , a s  o b se r v e d  by M cM illan  ( l o o . o i t * )  ^
T h e ir  o c c a s io n a l  p r e s e n c e  on v a r io u s  o th e r  a lga©  i s  t h e r e f o r e  
probably  la r g e ly  a d o id e n ta l . Bven th e  O ladonhora, how ever, 
d o e s  n o t  seem g r e a t l y  a f f e c t e d  by t h e i r  d e p r e d a t io n s ,th o u g h  
t h e s e  may p o s s i b l y  b e more s e r io u s  w here v e r y  young  
Oladophora s p o r e l ln g s  are con cern ed .
5 . D in o p h ilu B  t a e n i a t u s  Earmer
T h is  i s  a n o th e r  s p e c i e s  sh o w in g  p ron ou n ced  s e a s o n a l  
f lu c t u a t io n  in  abhndance* In t h i s  c a s e ,  hovmvez*, th e  
s p e c i e s  i s  p r im a r ily  a w in te r  in h a b ita n t o f  t h e  p o o l.
On© or tw o specim ens can  be fou n d  to w a rd s t h e  end o f  S eptem ber  
o r  b eg in n in g  o f  O ctob er, and thenceforw ard  numbers in c r e a se  
v e r y  r a p id ly . From November to  March specim ens are  
e x o e e d in g ly  abundant, p a r t ic u la r ly  amongst d iatom s and 
SDm ller a lg a e  in  th e  d eeper p a r ts -  Numbers b eg in  to  d e c l in e  
in  A p r il o r  May, e s p e c ia l ly  in  th e  sh a llo w e r  p a r t s , a d u l t s  
b e in g  g e n e r a l l y  r a r e  in  May, w h i le  none h a s  ev er  b een  fo u n d , 
d e s p it e  c a r e fu l  se a r c h , from June to  m id-Septem ber, A 
s im ila r  p e r io d ic i t y  fo r  th e  s p e c ie s  i s  record ed  from Plymouth  
(abundant H o v em b er -A p r ll, ra r e  o r  a b s e n t  a t  o th e r  t im e s ) 
(Marine B io lo g ic a l  A s s o c ia t io n  1 9 5 1 ), In  th e  la b o r a to r y
t h e y  b ree d  f r e e l y  and a r e  e a s i l y  k ep t d u r in g  t h e  w in te r , 
b u t d i e  r a t h e r  r e a d i l y  in  th e  l a t e  s p r in g ,  p resu m a b ly  k i l l e d  
by t h e  r i s e  in  te m p e r a tu r e . Ova a r e  n o t  in f r e q u e n t ly  
encountered  under n a t u r a l  c o n d i t io n s  th r o u g h o u t t h e  p e r io d  
d u r in g  w h ich  t h e  a n im a l i s  p r e s e n t , as s m a ll  clum ps o f  
6 -1 0  ova  in  a g e l a t i n o u s  e n v e lo p e  a t ta c h e d  t o  th e  lo w er  
p a r t s  o f  a lg a e ,  p a r t i o u l a r l y  O lad op hora r u p e s t r i s^ The 
young h a tc h  w ith o u t  m etam orphosis ab ou t a  f o r t n i g h t  a f t e r  
th e  o v a  a r e  d e p o s i t e d  {u n d er  la b o r a to r y  c o n d i t i o n s ) .
They resem b le th e  a d u lt  a n im a l b u t a r e  p a l e r ,  more r e g u l a r l y  
tap ered  p o s t e r io r ly ,  and swim more a c t iv e ly  th an  th e  a d u lt s ,  
w h ich  p r e f e r  t o  g l i d e  o v e r  t h e  s u r f a c e  o f  th e  su b s tr a tu m .
The anim als ap p ea r  t o  be d e t r i t u s  f e e d e r s ,  a t l e a s t  
in  p a r t ,  b u t f r u s t u le s  o f  v a r io u s  s p e c ie s  o f  diatom  h ave  
been s e e n  in  th e  g u t  o f  s e v e r a l  sp ecim en s, and i t  i s  p o s s i b l e  
th a t  th e y  p la y  a s i g n i f i c a n t  p art in  red u cin g  th e  number o f  
d ia to m s p r e s e n t  in  t h e  autumn.
4 .  C lu n io  m arin u s H a lid a y
The la r v a e  o f  t h i s  ohironom id a r e  abundant in  a l l  p a r ts  
o f  th e  p o o l throughout th e  y ea r  amongst s i l t  and a lg a l  t u f t s .  
They are a t  l e a s t  n orm ally  h erb iv o ro u s , b u t o re  not r e s t r i c t e d  
t o  any p a r t ic u la r  s p e c ie s  or even c la s s  o f  a lg a ,  though  
p erh a p s most numerous am ongst O lad ophora  r u p e s t r i s . In  th e  
la b o r a t o r y  t h e y  have b e en  r e a r e d  on a d ie t  o f  l i v e r  powder* 
a lo n e , but th e  growth r a te  was s lo w , m orta ].ity  vms h ig h  and
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v e r y  few  metEimorphosed s u o o e s s f u l ly .
M etam orphos 18 appears t o  be la r g e ly  o o n tr o lle d  by  
tem p era tu re , though I t  i s  p o s s ib le  th a t  a l i g h t  s t im u lu s  i s
a l s o  r e q u ir e d  « Very o c c a s i o n a l l y  an im ago i s  form ed d u r in g  
March on b r ig h t  calm days when th e  pool tem perature may 
r e a c h  about 8 ^ 0 ,and in  th e  la b o r a t o r y  m eta m o rp h o sis  t o  t h e
pupa s ta g e  has been ob ta in ed  in  January, but a s  a r u le  a
ominimum w a te r  te m p e r a tu r e  o f  a b o u t 10 0 seem s n eo o ssa ry .
About A p r il m etam orphosis, a t  l e a s t  o f  winged sp eo im en s, 
b e g in s  t o  occur m ore f r e q u e n t l y .  Pupation  must occupy a  
v e r y  sh o r t t im e , a s  pupae have so  r a r e ly  been found in  th e  
p o o l-  The pupa r i s e s  t o  th e  s u r f a c e ,  and w it h in  about 
50 s e e s  .th e  imago i s  on th e  w in g . The r a t e  o f  emergenoo
o f  t h e  ' . : im ago on ca lm , su n n y , summer d a y s  i s  ab o u t 7
per hour per s q . m etre o f  su r fa c e  a rea . The m etam orphosis 
o f  t h e  w in g le s s  fe m a le  h a s  n o t  b een  o b serv e d , but presum ably  
o c c u r s  under r a t h e r  d i f f e r e n t  c o n d it io n s , perhaps o n ly  in  
t h e  e v e n in g , a s  t h e y  were num erous on th e  s u r f a c e  o f  t h e  p o o l  
a t  17,30 h o u rs on a  May e v e n in g , ea c h  surrounded by a  number 
o f  m a le s o Eggs o re  d e p o s ite d  in  a  m u c ila g in o u s  s t r in g
a b o u t 1 cm* lo n g  and c o n t a in in g  ab ou t 130 w h i t e , fu s ifo r m
o v a , 880 X 100 ju , w hich h a tc h  out in  s e v e n  d a y s  u n d er  
la b o r a t o r y  c o n d i t i o n s  a s  m in u te  la r v a e  a b o u t 0 .4  miu lo n g .
In  t h e  p o o l  t h e s e  grow  r a p i d l y ,  and a s u c c e s s io n  o f  
g e n e r a t io n s  i s  m ain ta in ed  throughout t h e  s u m m e r T h e  num bers
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met amor plio a lu g  d im in is h  d u rin g  t h e  autumn u n t i l  by  th e  end  
o f  O ctob er th e y  a r e  v e r y  s m a ll  in d e e d , th e  m a jo r ity  o f  th e  
autumn la r v a e  d e f e r r in g  met amorpho s i s  u n t i l  t h e  l a t e  s p r in g  
o f  th e  fo l lo w in g  y e a r .
The la b o r a to r y -b r e d  sp ec im e n s  w ere  d e f i n i t e l y  r e f e r a b l e  
t o  t h i s  s p e c i e s .  I t  i s  p o s s i b l e ,  h o w ev er , in d eed  p r o b a b le ,  
t h a t  la r v a e  o f  o t h e r  marine ohironom ids a r e  a l s o  p r e s e n t ,  b u t  
h a v e  n o t  a s  y e t  b een  i d e n t i f i e d .
5 .  D i s t r i b u t i o n  o f  H a la o a r id a e  on th e  H ind Hook
S in c e  th e  8 t.A n d rew s f a u n a l  r e c o r d s ,  p u b lis h e d  and  
u n p u b lis h e d , c o n ta in e d  no r e f e r e n c e s  t o  t h i s  ra th e r  
n e g le c t e d  grou p  o f  a n im a ls ,  i t  w as f e l t  t h a t  a  r a t h e r  w id e r  
knowledge o f  t h e i r  l o c a l  d i s t r i b u t i o n  w ou ld  be r e q u ir e d  
in  o r d e r  t o  u n d e r s ta n d  more c l e a r l y  t h e i r  d i s t r i b u t i o n  
w it h in  t h e  p o o l«  A c c o r d in g ly  sa m p les  o f  a lg a e  and s i l t  
from  v a r io u s  l e v e l s  and ty p e s  o f  h a b i t a t  on  t h e  Hind Hook 
w ere exam ined from t im e  t o  t im e  and th e  m ite  p o p u la t io n  
id e n t i f i e d  and c o u n te d , In g e n e r a l  t h e s e  c o u n ts  h ave shown 
a  c l e a r  p rep o n d era n ce  o f  on e o r  o th e r  s p e c i e s  o f  
rh om b ogn ath id  in  a  p a r t i c u l a r  h a b ita t ,  but t h e  sam ples 
h a v e  b een  r a t h e r  s m a l l , and i t  may w e l l  be th a t  d i s t r ib u t io n ,  
ev e n  in  t h i s  r e s t r i c t e d  a r e a ,  i s  n o t so  c l e a r - c u t  a s  t h e  
r e s u l t s  summarised in  th e  accom pan ying  t a b l e  ( T e x t - f i g . 4 )  
i n d i c a t e  .
S p e c ie s M ost o h a r a c t e r i s t i c  H a b ita t
(a )  in  th e  p o o l (b ) on th e  H ind  
Rook
R hom bognethus n o to p s  (G o sse ) D eep er  p a r t s ,  freq > M. T . p o o l s , r a t h e r  d eep
R -m agn irostr ivS  v a r  # I jp n y x  Trt« — M .T *, d eep  p o o l , 1 sp ec#  j N ov , 1953
Rhombognat h id  e s  
p as p en s ) D e e p , sh a d y  p a r t ,1 s p e c # , D e c .1 9 5 3 0 M#T# L .W .0 # 8 .T .o n  R h od op h yta , d eep  p o o ls  (M.T#) ,  w id e sp r e a d  a t  
lo w e r  l e v e l s ,
June 1 9 5 3 .
R^B eaham i {H odge) A l l  p a r t s , fe w e r  in  d eep  s h a d e , 
a b u n d a n t.
H,W#0#8#T.  M .T. 
on a lg a e  in  
s h a l lo w  p o o l s ,  on  r o c k  in  s h a d e .
H # m uoronatus ( V i e t s ) D e e p , sh ad y  p a r t ,
1 sp e c  » , Deo »1 9 5 3 . —
Met arho:mb o g n a th u s  
]^ m atu s^ ^ irm ^ u sn " loh m # )
D ee p , sh a d y  p a r t ,
1 s p o o . 1, A p r i l  1 9 5 8 .
H 0 W 0 N 0 T * am ongst 
a lg a e  on ex p o se d  r o o k , f r e q o , 
A p r i l  1954
H a la c a r u s  b a s t e r !  
b a s t e r ] .  J o h n sto n ) D eep er  p a r t s , f r e q . Ï-L W. 0 - 3  • T * dom iward  am ongst a lg a e  on  ' r o c k s  in  sh a d e  
& in  p o o ls  5 f r o q  #
C onidognathuBf a o r 1 0 lu e  x ( Lohm.) D eep er  p a r t s ,  fr e q # M .Todeep p o o l s ,  0 0 0 . N o v .1 9 5 3 ,  
f r e q  # May 1953#
C .o p u la tu a  Lohm - D eep er  p a r t s , o o c - M .T .d eep  p o o l s ,
S im ogn ath u s m in u tu s  U iod ge) D e e p , sh a d y  p a r t , 1 s p e c - ,  Apr 11953 N ot foun d  e l s e :  (W here, p r o b a b ly  g e n o r a l ly
I n f r a l i t t o r a l  <>
T e x t- f lg : ,4 , D is t r ib u t io n  o f  H alaoaridae onth e Hind Rook#
180
VI. HTTER-RBLylTIONS 0:0' FLORA, FAUlHl /ïim EmiRONMEHT
1 ♦ P la n t  and A nim al C o m m n lt le s
I t  i s  now p o s s i b l e  t o  c o n s id e r  in  more d e t a i l  t h e  
r e la t io n s h ip s  betw een th e  p la n ts  and an im als d e sc r ib e d  in  
th e  s p e c i e s  l i s t s .  In  a d d it io n  to  e x a m in a tio n  o f  in d i v id u a l  
a lg a l  fragm ents and w hole speoim .ens, sm a ll clumps o f  ; a lg a e  
and rocic s c r a p in g s , in fo r m a t io n  ab ou t th e  com p osition  o f  
p a r t ic u la r  com aim itlea  has been ob ta in ed  by com plete rem oval 
t o  th e  r o c k  u n d e r n e a th  o f  e v e r y th in g  w i t h in  a  w ir e  s q u a r e ,  
o f  5 cm. s id e ,  la id  c a r e f u l ly  o v e r  a sample o f  t h e  community 
t o  be s tu d ie d *  The v ery  s o f t  n atu re o f  t h e  rook makes t h i s  
a com parâtiv e ly  sim p le  o p e r a t io n ,  b u t t h e  v e r y  slow  r a t e  o f  
r e o o lo n is a t io n  made i t  undesiz^able as a r e g u la r  p r a c t ic e  *
The m a t e r ia l  w as k e p t  in  p e t r i  d is h e s  in  a c o o l  p la c e : 
th e  la r g e r  an im als were drnmedlately 3?emoved and m easured, 
d e t a i l e d  e x a m in a t io n , fr o n d  b y  f r o n d , w as c a r r ie d  o u t a s  
q u ic k ly  as  p o s s ib le ,  and th e  s i l t  and d e b r is  a l s o  s u b j e c te d  
to  o a i'e fu l s c r u t in y  under a binooulaz* m icroscop e . The 
m a te r ia l v/as examined f r e s h ,  a s i t  i s  o th er w ise  v e r y  
d i f f i c u l t  t o  d is t in g u is h  many o f  th e  more d e l i c a t e  organ ism s, 
a lth o u g h  t h e  need  to  w ork q u ic k ly  h as in  many c a s e s  l im ite d  
p r e c is io n  o f  i d e n t i f i c a t i o n .  Somewhat s im ila r  q u a n t ita t iv e  
exam in ation s o f  th e  f l o r a  and fauna o f  sm a ll a lg a l-c o v e r e d  
ai*0as 01* in d iv id u a l clumps o f  p la n ts  have been undertaken  
by Colmon (1933 , 1939) and W ieser (1 9 5 8 ) , but d i f f e r e n c e s
in  teob n iq u ©  o f  c o l l e c t i o n  and e x a m in a tio n  o f  m a t e r ia l  and 
in  m ethods o f  e x p r e s s in g  t h e  r e s u l t s  q u a n t i t a t i v e l y  make 
d i r e c t  co m p a riso n  w it h  t h e i r  f i n d i n g s  v e r y  d i f f i c u l t .
Even w it h in  t h e  p o o l  t h e r e  a r e  many f a c t o r s  t o  be ta k e n  
in t o  a c c o u n t in  a s s e s s i n g  an y one sam p le «• s e a s o n a l  
m ig r a t io n s  and f l u c t u a t i o n s  o f  p o p u la t io n ,  l o c a l  m ovem ents 
ca u se d  b y  t e m p o r a r i ly  u n favou rab le  c o n d i t i o n s  in  t h a t  p a r t  
o f  t h e  p o o l ,  p e r i o d i c a l l y  a t y p i c a l  fa u n a s  due t o  h ig h  
m o r t a l i t y  in  a p r e c e d in g  n eap  t i d e  p e r io d , or an i n f l u x  
o f  a n im a ls  from  a low er t i d a l  l e v e l  d u r in g  ro u g h  w ea th e r , 
a s  w e l l  a s  th e  amount o f  s i l t  and d e t r i t u s  p r e s e n t .  A 
q u a n t i t a t i v e  sa m p le  i s  n e v e r t h e l e s s  much m ore s a t i s f a c t o r y ,  
i f  c o n s id e r a b ly  more t im e -c o n s u m in g , th a n  s u b j e c t i v e  
e s t im a t io n .
(a )  The E nterom orpha co im iu n ity  o f  t h e  f r i n g e  m ic r o -z o n e
The f r i n g e  o f  E nterom orpha around t h e  north ern  ed g e  
O f th e  p o o l  w as exam ined  in  June 1958. T h is  p a r t  i s  
i n i t i a l l y  c o v e r e d  by th e  w ater o f  th e  p o o l ,  b u t u s u a l ly  
l e f t  uncovered fo r  s e v e r a l  hours by th e  f a l l  In l e v e l  o f  th e  
w a te r  d u r in g  e x p o s u r e -  T h ere w as an undergrowth o f  v e r y  
s tu n te d  Oladophora r u p e s t r i s  a few  mm. h ig h  and a fe w  s m a ll  
p la n t s  o f  R hodcohorto n  f l o r i dulum , t h e  rem a in d er  o f  t h e  
sam p le b ein g  o v e r w h e lm in g ly  En t e r o morpha i n t e s t i n a l i s  p la n ts  
t o  a l e n g t h  o f  a b o u t 8 c m . , w ith  a s m a ll  a d m ix tu re  o f  o th e r  
E nterom orpha s p e c i e s . S m a ll n em atodes, 1 mm. or l e s s ,  w ere  
f r e q u e n t ,  oop ep od s and o s t r a c o d s  n o t  uncommon, R hom bognathid
m ite s  (p r o b a b ly  a lm o s t  e x c lu s iv e ly  ; Rhombognat h  id  © s  .Bealiam i) 
o c c a s io n a l ,  a fe w  o h iro n o m id  la r v a e ,  on e or  tw o t u r b e l l a r i a n s , 
s e v e r a l  F a b r id ia  s a b e l l a ,  a number o f  e m a il  g a s tr o p o d s  
(O m alogyrus atom us and S lcen o o p sis  p la n o r b i s ) ,  a  fe w  o f  t h e  
s m a ll  la m e ll ib r a n o h  T u r to n ia  m in u ta , ova  o f  H lc e n e o p s is , and 
e g g -m a s s e s  o f  L im a p o n tia  c a p i t a t a , t o g e t h e r  w ith  a  fe w  a d u lts  
and a  number o f  j u v e n i le s  o f  t h e  amphipod H y a le  n i l s e o n i .w  •!« tiniu iijyr^ ami'iiii^ iiB,!.tilling...................................... ...
T h is  i s  a r e l a t i v e l y  p oor fauna: ex p o su r e  t o  w ave a c t io n
and t h e  s m a ll  p r o p o r t io n  o f  r h i z o i d a l  and f i la m e n t o u s  a lg a e  
i n h i b i t  t h e  d e p o s i t i o n  o f  s i l t ,  a s  does th e  s m a ll  number o f  
F a b r ic i a ,  an im p o r ta n t s i l t - b i n d i n g  a g en t*  Wave a c t i o n ,  
e x p o su r e  t o  su n , rap id  growth and u n s u b s t a n t ia l  t e x t u r e  o f  
Enteromorpha , a l l  c o n t r ib u t e  t o  in h ib i t  e p ip h y t e s ,  and th e r e  
i s  none a p a r t  from a few  d ia to m s « The am phipod, H yale  
n i l s s o n i  has a w id e  s h o r e  r a n g e , i s  v e r y  a c t i v e  both  b y  
n ig h t and d ay, and i s  commoner amongst f r in g in g  a lg a e  than  
in  t h e  p o o l  i t s e l f .  The m ite s  a r e  a l l  h erb ivorou s s p e c i e s  
and a b le  t o  vfith stan d  a f a i r  amount o f  d e s i c c a t i o n ,  w h i le  
th e  g a s tr o p o d s  a r e  s m a ll  o p is t h o b r a n c h ia t e s  w hich cu sto m a r ily  
g r a z e  on g r e e n  a lg a e  and a r e  common or abun dan t in  i n t e r t i d a l  
p o o ls , The ohironom id la r v a e  a r e  a l s o  h erb iv o ro u s ,
(b ) The Open p o o l
W ith in  t h e  p o o l  t h e  s i l t  d e p o s i t  becom es th ic k e r  
th e  p r o p o r t io n  o f  anim al l i f e  in c r e a s e s ;  a l l  t h e  above- 
m entioned s p e c i e s ,  e x c e p t  f o r  H y a le  n i l a s o n i ,  become more 
abundant,, p a r t i c u l a r l y  t h e  worm F ab ric  la  and t h e  s m a ll
n em atod es w hich l iv e -a m o n g s t  s i l t  and d e t r i t u s ,  and s m a ll  
gastrop od s become e s p e o ia l ly  n im erous. The v e g e ta t io n  
becom es d e n s e r  w ith , in  summer. t a n g le d  s k e in s  o f  Bhi z o o Ionium 
implexum and sm a ll p ie o e s  o f  p la n t and anim al d e b r is  amongst 
i t  * E p ip h y t ic  diatom s becom e r a t h e r  raoro common, p a r t ic u la r ly  
on th e  Rliodoohorton.
(o )  The O lad ophora  r u n e s t r i s  Community o f  th e  Shaded
The m ost v a r ie d  c o m m u n it ie s , h o w e v e r , a re  th o se  form ed  
by th e  p e r e n n ia l  and p s e u d o -p e r e n n ia l  p la n t s  o f  t h e  sh ad ed  
p a r ts .  The accom pan ying  l i s t  ( T e x t - f i g . 5)  shows th e  r e s u l t s  
o f  a  d e t a i l e d  e x a m in a tio n  in  A p r i l  1 9 5 5 , o f  a  85 sq# cm# 
p a tc h  from  a O ladophora r u p e s t r i s  com m unity , w ith  th e  
approxim ate s i z e s  o f  a l l  p la n t s  and a n im a ls  la r g e r  than  
0 .5  mm. As can  be s e e n ,  t h e  t u f t e d ,  much b ran ch ed  growth  
g iv e s  p r o te c t io n  fo r  an e x te n s iv e  fa u n a , and th e  p e r e n n ia l  
low er p a r ts  p rovid e a su b s tr a tu m  f o r  th e  a tta c h m e n t o f  many 
organ ism s, a fe a tu r e  more c l e a r ly  shovm amongst p la n ts  from  
d e e p e r  p a r ts »  The most s t r i k i n g  f e a t u r e s  o f  t h e  fa u n a  
l i v in g  m a in ly  am ongst th e  a l g a l  fr o n d s  a r e  t h e  v e r y  la r g e  
num bers o f  s m a ll  g a s tr o p o d  m o llu sc s  and rhombognathid m ite s  
w h ich  f e e d  on th e  O ladophora, and t h e  num erous sm a ll 
la m e lllb r a n o h s  which f in d  lo d g in g  on i t s  b ra n ch es . T here  
a r e  e x c e p t i o n a l l y  fe w  ohironom id la r v a e  -  p o s s i b l y  a  h ig h  
p r o p o r t io n  o f  t h e  l a r v a l  p o p u la t io n  had metamorphosed 
im m e d ia te ly  p r io r  t o  c o l l e c t io n  o f  th e  sam ple» D in o p h ilu s
Species Ho- Size Av, Habitat
Monostroma grevillei 7 3—29 mm# 12 mm* Epiphytic.Ent eromorpha comnressa 14 5-40 mm. 18 ram. On rock or epiphytic-Considerable quantity Amongst Cladophqra fronds.
Oladohhora ruDéetriè 30 1 6-36 mm* 15 mm. Epiphytic.Filamentous diatoms Present* not abundant. Epiphytic,
Cero.miuDi rubrum 1 15 mm* 15 mm. Epiphytic,
Gromia oviform!s 11 1.5-2.0mm* 1*7 mm. Oh rock or basa], fronds.Unidentified 1 1 mm* 1 mm. Hot knoun.foramitdfera
Ooryne muscoides 3 3-15 mm* 8 mm. Attached to basal parts(colonies)
Macro stomum iiyatrix 3 1-3# 5mm* 2 ,5Kim,
of Oladophora• 
Amongst silt.
PlaHiostomuiB vittatum 25 - Amongst s i l t .juvenile.
Ecliinoderis duiardini 22 - Amongst s i l t .Mematocia 820 -9mBu 1.5mm* Amongst s i l t .Bowerbanlcia imbrioata 28 Attached to basal parts 
Amongst algal fronds.Littorina spn*,young 2 -lim* 0.7mm*Skeneopsis planorbis 213 0.5-2.(hm, 1,3mm* Amongst algal fronds.& Ornalogyra atomusS*planorbis ova 88 *- Attached to pladpphora.
Limapontia capitata 69 0#5-2#5ima. 1 mm. Anona:st Oladophora fronds.L.capitata soaun 
masses 
Mvtllus edulia* young
3
549 -4  mm# 0,7mm.
Attached to Oladophora 
near base.
Attached in  axils of& Turtonia minuta 
Dinophilus taeniatus 22 -1 mm* 0,7mm* Oladophora branches. Amongst silt and fronds.Harmothoô imbficata 1 1 mJiU 1 mm. Amongst s ilt*Indet* post-larval 2 -1 mm. Amongst s i l t .polyclmetoB
Fabricia sabella 79 -3 ,5  mm* 2 mm. Amongst s i l t  and basal
Spirorbis borealis 4 -2mm, 1 rum* fronds.Attached to Oladophora.Ostracoda 155 -1mm. Amongst silt and fronds.Copepoda 192 -1mm* 0.8mm* Amongst silt and fronds.idotea sp- 2 3mm* 3mm, Amongst algal fronds.StenothoO monoculoides 13 2* 0—2# 5rmB# 2.2mm. Amongst algal fronds.Hyale nilssoni 1 7iBvn* 7mm. Amongst algal fronds.Clunio marinus larvae 4 . 2* 5-4# 5mm* 3# 5mm. Amongst algal fronds.Indet. larval 6 - Amongst s i l t .arthropod.
Rhombognathid mites 334 — Amongst algal fronds.Halacarus basteri U 1 mm* 1 mm. Amongst s i l t  and rhiaoids.Gopidognathue fabricius 
Indet* ova 4  7 0*5 mm. 0 .5mm. Amongst s i l t  and rhisoids*1 1 1 mm. 1 mm. Hot known*
Flora and fauna of Cladonhora rupestrla community, 0930 lira,g
18*4*52, Area.^ 25 aq.cnu Depth - 7 cm* Vit*of cleaned* damp algae 2.25, gm. .
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ta e n ia tu s  is  a lso  poorly r e p r e se n te d : th e  w in te r  population
I s  v er y  maoh g r e a te r .  H yale n i le e o a i  la  aeen  to  be rep la o ed  
by th e  small a c tiv e  scaven ger  Stenothoë monoculoides, which 
i s  s t i l l  more numerous in  th e  d eep er com m unities, in  w hich  
i t  i s  normally accompanied by juven ile  stages o f  th e  la rg e r  
Apherusa ju rin e  i ,wm ninmmn Imnnn m'| j   ...
(d) The PoI v s iphonia niCTescens Community of the  Deeper
The g r e a t  d is tu r b a n ce  to  th e  p o o l, th e  lo n g - la s t in g
e f fe c ts  on the p a r t ic u la r  area  c lea red , and th e  v ery  varied  
and dense populations in  th e  com m unities of th e  deeper p a r t s , 
made s im ila r experim ental c lea rin g s  im practicable fo r  these  
a rea s . However, th e  accompanying tab le  (T©x-fig.6) shows 
th e  a s s o c ia te d  a lg a e  and fauna o f  a sm a ll undeterm ined a rea  
c le a r e d  in  the Polysiphonia n ig r e s c e n s  community of one of 
th e  d e e p e st  p a r ts  o f  th e  p o o l ,  in  March 1952 . I t  i s  d i f f i c u l t  
to  count in d iv id u a l p la n ts , and the  number h ere  g iv en -re fe rs  
to  e rec t shoots from the  netw ork o f  basal rh iz o id s . I t  i s , 
o f  c o u r s e , a very much sm a ller  sample than  th a t  from the  
Oladophora community, and since  i t  was co llec ted  a month 
e a r l ie r  in  th e  y e a r , d ir e c t  com parison is  ra th e r  d i f f i c u l t .
The number of sm all lam ellibranoh molluscs i s  p ro p o rtio n a te ly  
much h igher, but o f  gastropods i s  ra th e r  l e s s . Limapontia 
cap i ta ta  is  completely absen t, as could be expected both  
from feeding h ab its  and seasonal occurrence. Dinophilus
taen ia tu s  is  much more abundant, but th i s  i s  c e r t a in ly  a
Spooies No* Size Av Habitat
Monostroma GVl.ciaopnora .ru p esu n s  Synedra s p .Grmmat'ophora sp .
N a v icu lo id  diatom s  E otooarpoid  sp* Rhodooh orton  florldulim  Oeramium rubrum Ro l y  s  1 pho n l a itfaxîSoenB Haureno fa  T ^ b ria a
Dynamena pum ila» <  « * . "  m #  1 * 1 . , : ' * , * » % #  W * ! » !  11 1  I P |  i .  I M  < •  ■  > A a «  l l l i M M * »
T u r b a lla r ia  Hematoda
R is so id  sp .L itte r in ld ' sp , S k en eop sis  p la n o r b is  & Omalogyra  a to mus
,  »#y X ' T -      M WH y tilu s  e d u l is  young#  III I#  « y  ■■■III Win I I 1 1 -^  '& T u rton ia  m inuta  D in o p h i lu s t a e n ia t u stM iigri 4»i n i  .# , . '4* »■ M in.- I.
F ab ric ia  sab e lla
Fr eq * Few 
Oqc  . Rare
FewFew
cg p iro rb is  b o re a lis  Ostracoda "
Oopepoda
Larval copepoda Ido tea sp.Stenothoë monoculoides marinus- la rvae  2
624Few
D105
1416
147
55
2155
15
B205B59
Small To 15mm I
Minute30-6Omm*To 5mm.
8mm
0.5-1.0mra- - 2 .5mm*
Emm#1# 0-1» 5mm. 0.5-'l*ünm .
-5# 0mm,
- 1 .  Orm,
1,0 -5^0Mi,
0 ,5 -2,0m m , -1,0mm »
-1,5mm.
B , 0 - 4 .  5mm, 1 # 5 -2 ,  Oim, 4 . 0 - 5 , 0mm.
45mm.
8mm
0,7mm i Immk
2mm.1.5mm.1.0mm.
I.Omu.
0,6mm,
1 0 5mm
l.Oimn.
5.5mm. 1.7mm 4. 5mm.
Epiphytic »On rook.E p ip h y tic ,  E p ip h y tic  in  sh o r t c h a in s , Amongst s i l t . E piphytic .B a s a l, entw ined  E p ip h y t ic .On rock Epiphytic*
Basal, on Polysiphonia . Amongst rh izo id a  Amongst s i l t  and rh iz o id s .Amongst fron d s  Amongst fronds Amongst fron d s
Attached to  fronds
Amongst s i l t  & fr o n d s ,In tu b es  amongst r h iz o id s  Attached to  fronde Aiiongst s i l t  and fron d s  Amongst s i l t  and fron d s  Amongst fro n d s  Amongst fro n d s  Amongst fro n d s  Amongst fro n d s  Amongst fron d s
T e x t- f ig .6, F lo ra  and fauna Of P o ly s ip h o n ia  nigrescens, ^  ^  ^ ^  W*,;-#*I , # **,   nr,# t im i,-iiclum p, S I .3 .5 8 .Depth BOom. Wt. o f  c le a n e d , d r ied  a lg a e  0 .8 3
se a so n a l e f f e c t*  The most s t r i k i n g  d i f f e r e n c e  i s  i n  th e  
p re se n c e  o f  a  l a r g e  num ber o f  ju v e n i le  I d o t e a ; in  th e  p o o l 
th e s e  a r e  a lm o s t a lw ays r e s t r i c t e d  to  P o ly s ip h o n ia  n lg r e s c a n s  
and th e  Goramium rubrum  e p ip h y t ic  on i t #  T h e i r  c o lo u r in g  
n o rm a lly  m atch es  t h a t  o f  th e  Poly s ip h o n  i a * and th e  th i c k n e s s  
and growth form  o f  th e  f ro n d s  seem p e c u l i a r l y  s u ite d  t o  
t h e ir  s i z e  and mode o f  p r o g r e s s io n .  The in c r e a s e d  number 
o f  B p i r o r b is  b o r e a l i s  i s  due t o  th e  m ain a x e s  o f  th e  
P o ly s ip h o n i a  b ein g  r e l a t i v e l y  more r i g i d  thah  th o s e  o f  th e  
O ladophora«
(a )  O om m unities o f  t h e  Lodge M io ro - fa o ie s  
The d e n s e ly  m a tte d  » low -grow ing com m unities o f  th e  
le d g e s  are y e t  more d i f f i c u l t  to  examine q u a n t ita t iv e ly ^  
ow ing to  t h e  ir r e g u la r   ^ m a in ly  c o r a l l i n e  substratum # The 
p o p u la t io n  i s  s t i l l  more v a r i e d ,  e s p e c i a l l y  amongst Podium 
and S p h a o e la r ia  p e n n a ta  v a r . f u s o a ,  both  o f  w hich  form  
t h i c k l y  m a tte d  t u f t s #  Amphipods and m ite s  a r e  l e s s  
nuraerous, th e  l a t t e r  in c lu d in g  a much h ig h e r  p r o p o r t io n  o f  
c a rn iv o ro u s  fo rm s , b u t  s m a ll  and ju v e n i le  a n n e l id s  o f  many 
s p e c ie s  o c c u r  h e r e ,  t o g e t h e r  w i th  s e v e r a l  s p e c ie s  r a r e l y  
e n c o u n te re d  e lsew h ere  in  th e  p o o l, su ch  as t h e  sm a ll 
b r i t t l e - s t a r  Amphipho l l s  sq u am ata  and th e  p y o n o g o n id s , 
m a in ly  Ano p lod ac t  y  lu s  pygmaeus *
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( f )  Oommunities o f  M ollu soan  S h e l l s
One o th e r  r a t h e r  s p e c i a l i s e d  communal r e la t io n s h ip  
‘betw een p l a n t s  and a n im a ls  o f  th e  p o o l re m a in s  t o  be 
m en tioned  -  t h a t  o f  t h e  a lg a e  grow ing on and w ith in  t h e  
p e r io s t r a c u m  o f  m o llu sc a . The few  s m a l l  l im p e ts  p r e s e n t  
in  th e  p o o l do n o t a p p e a r  t o  fo rm  ' i s l a n d s  o f  v e g e t a t i o n ' 
aa  d e s c r ib e d  by K h ig h t and P a rk e  (1 9 5 1 ) , and a s  sp ec im en s 
in  p o o ls  e lse w h e re  on th e  sh o re  f r e q u e n t ly  d o . The 
p e r io s t r a c u m  o f  th e  l i t t o r i n i d s  o f te n  c a r r i e s  num erous 
m in u te  e p o r e l in g s  o f  F u c u s , E n term orph a  and o th e r  s p e c i e s ,  
w h ich  do n o t  norm ally  d e v e lo p  v er y  f a r ,  w h ile  a  few  s iB c ie s ,  
( Gromontia p o ly r h iz a . T e l la m ia  c o n to r t  a . O str e o b ium cme k e t t i i  
and E n to p h y s a l is  o r u s t a c e a ) , have o n ly  b een  re c o rd e d  w ith in  
t h e  p o o l in  th e  p e r io s t r a c u m  o f  one o r  two o f  th e  la r g e r  
m o l lu s c s , th o u g h  th e y  may a l s o  be e x p e c te d  t o  o c c u r upon th e  
few  sm a ll b a rn a c le s  o f  th e  p o o l (P a rk e  and Moore; 1930) <.
2# Neap T id e  E x p o su re s
As a l r e a d y  a b u n d a n tly  i n d i c a t e d ,  t h e  p eriod  o f  n eap  
t i d e s  i s  a  h ig h ly  c r i t i c a l  o n e , p a r t i c u l a r l y  d u r in g  s p r in g  
and e a r ly  summer. During t h e  s p r in g  t h e r e  i s  a  r a p id  
growbh o f  a n n u a l and ep h em era l and r e g e n e r a t io n  o f  p seu d o - 
p e r e n n ia l  p l a n t s ,  w ith  more o r  l e s s  sever©  s e t - b a c k s , 
p a r t i c u l a r l y  t o  th e  v e g e ta t io n  o f  th e  s h a l lo w  n o r th e r n  s id e ,  
d u r in g  p ro lo n g ed  ex p o su re  o f  th e  p o o l ,  d e p e n d in g  on th e  l e n g th
o f  e x p o su re  and p r e v a i l i n g  w eather o o n d itlo n s#  E v e n tu a lly ,
however.j a t  some t im e  betw een l a t e  M arch and e a r l y  May, poor 
n eap  t i d e s  o o ln o id e  w i th  calm  s e a s  and b r i g h t  s u n s h in e ;  
th e  w a te r  l e v e l  f a l l s  v e ry  low , o r  th e  p ool d r i e s  o u t 
c o m p le te ly , and th e  a lg a e  o f  th e  d e e p e r  p a r t s  a r e  su dd en ly  
fa c e d  w ith  h ig h  te m p e ra tu re s  and th e  r i s k  o f  d e s i c c a t io n .
F o r i n s t a n c e , when th e  p o o l d r ie d  o u t c o m p le te ly  on iWaroh 
2 5 t h , 1953 , (F ig s  #4, 7 , 23) th e  P o ly a ip h o n ia  n ig re s o e n s  
p la n ta  o f  th e  l a r g e s t  community w ere exposed  t o  a  te m p e ra tu re  
w h ich  re a c h e d  17#5^0 on th e  s u r f a c e  and 1 4 .7 6 ^0  underneath  
th e  fr o n d s , a t  a  tim e  when th e  s u r fa c e  s e a  tem perature was 
o n ly  ab o u t 7 ^ 0 . ' Such extrem e c o n d i t io n s  p ro d u ce  dram atic  
and profound changes in  both  f lo r a  and fa u n a . During  
e x p o su re  many a n n e l id s  and amphipods can  be found dead  o r  
in  a  m oribund c o n d i t io n  in  th e  p o o l, and d o u b t le s s  s m a ll
shore b ir d s  account fo r  many more, as a lr e a d y  p o s tu la te d .
\The f i r s t  p l a n t s  t o  show v i s i b l e  i l l  e f f e c t s  a r e  g e n e r a l ly  
Ceramium rubrum, fo llo w e d  by I l lv a  la o tu o a  and th e  fr in g in g  
Ih te ro à o r jp h a . N e a r ly  a l l  p l a n t s  in  and around th e  p o o l 
e v e n tu a l ly  show s ig n s  o f  damage under such c o n d i t io n s ;  th e  
ep h em era l and a n n u a l p l a n t s  may be a lm o st e lim in a te d , and 
th e  p e r e n n ia l  and p s e u d o - p e re n n ia l  p l a n t s  may be k i l l e d  or 
so s e v e r e ly  a f fe o te d  th a t  reco v ery  i s  v e r y  much s lo w er  than  
u s u a l , so  t h a t  th e  e n t i r e  s e a s o n a l  rhythm o f  th e  grovfth o f  
p o o l v e g e ta t io n  may depend u lt im a te ly  on e v e n ts  o v e r  a  few  
days in  s p r in g . Thus in  1950-52 P o ly s ip h o n ia  n lg r e s c e n s
128
m ain ta in ed  a f lo u r is h in g  eommUnlty w hich d ied  baok t o  th e  
e ld e r  p a r ts  In ^jlarch or A p ril*  v i r t u a l l y  d isap p eared  d u rin g  
th e  Summer and autumn under a heavy co v er in g  o f  ep ip h y te s  
(F ig # 4 6 ) , and %)roduoed fr e s h  fro n d s d uring  th e  w in ter*
Under fa v o u ra b le  o o n d ltlo n a  th e  p la n ts  were a b le  to  reproduce  
b e fo r e  b ein g  ag a in  k i l l e d  back t o  t h e ir  o ld e r  parte*  But 
In 1963 th e  oom plete d ry in g  out Of th e  p o o l Oaueed th e  d eath  
o f  th e  e n t ir e  p la n ts*  and th ey  were la t e r  r e p la c e d  by a  
mixed p o p u la tio n  o f  o th e r  sp e o le s*  aa shown in  F lg s* 1 4  and 1 5 .  
From th e  second ch a rt I t  oan be eeen  th a t  th e  onoe denae 
oommunity had b a r e ly  begun to  reform  by th e  sp r in g  o f  1954 , 
th e  p la n ts  r e p r esen ted  b e in g  young and sm all# T h is in  
tu rn  a f f e c t e d  th e  fau n a o f  th e  p o o l,  s in c e  s e v e r a l  s p e c ie s ,  
^ n h it h o ë  r u b r ic a ta  and Id o tea  sp » , w ere r a r e ly  found  
elsew here#  The Oladophora r u p e s t r is  com m unities were n o t  
co m p le te ly  d e s tr o y e d , but su ffe r e d  a se v e r e  and prolonged  
s e t -b a c k , w h ile  th e  annual Dumontia I n c r a s s a ta , w hich i s  
u s u a l ly  abundant throughout A p r il and even p r e se n t in  June, 
was t o t a l l y  e l im in a te d . The e f f e c t  on rep ro d u ctio n  was a ls o  
c o n s id e r a b le , s in c e  many specim ens were k i l l e d  b e fo r e  th ey  
cou ld  form  or l ib e r a t e  t h e ir  sp o res  or  o th er  re p r o d u c tiv e  
b od ies*
Amongst th e  fau n a th e  p o p u la tio n  i s  p ro fou n d ly  
a f f e c t e d  by such c o n d it io n s#  I t  i s  r a p id ly  r e s to r e d  fo r  
er ra n t s p e c ie s  such as Leander s q u il l a  and S ten o th o ë 
m onooulold e s . though f o r  o th e r s ,  e# g . Limapont i a  c a p ita ta
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and A pherusa j u r in e i ,  re p le n is h m e n t  i s  Blow, o r  d o es  n o t  
t a k e  p la c e  t i l l  th e  au tum n, as f o r  D in o p h ilu s  ta e n i a t u s . 
M o llu sc s  and h a la p a r id s  seem l i t t l e  a f f e c t e d ,  b u t  a n n e l id s  
and amphipods (e x c e p t f o r  H y a le  n i l s s o n i ) s u f f e r  s e v e re  
r e d u c t io n  in  numbers *
3 , P o p u la t io n  Changes from Year t o  Y ear
S e a s o n a l changes in  p o p u la t io n  have  a l r e a d y  b een  
r e f e r r e d  t o  in  s e v e r a l  s e c t i o n s , e s p e o i a l l y  w ith  re g a rd  
t o  th e  v e g e ta t io n  in  g e n e r a l  and th e  com m un ities in  
p a r t i c u l a r *  V a r ia t io n s  i n  th e  s e a s o n a l  c y c le  from  one 
y e a r  to  a n o th e r  have n o t b een  d is c u s s e d ,  how ever , a p a r t  
from  a  few  v e r y  s p e c i f i c  i n s t a n c e s .
T h at t h e r e  i s  an a n n u a l p a t t e r n  o f  v e g e ta t io n  in  th e  
p o o l ,  w ith  r e c o g n is a b le  s e a s o n a l  a s p e c ts  reap p ear in g  each  
y e a r ,  h a s  a l r e a d y  b een  i n d i c a t e d .  Changes may a p p e a r ,  
how ever, e i t h e r  in  th e  n a tu r e  o f  th e  v e g e ta t i o n  o r  i n  th e  
tim e  a t which a p a r t i c u l a r  growth s ta g e  i s  re a c h e d . S m a ll 
l o c a l  v a r i a t i o n s  may be b ro u g h t ab o u t in  many w ays, n o ta b ly  
by e r o s io n  o f  th e  s u b s t ra tu m , and are o f  r e l a t i v e l y  l a s s  
i n t e r e s t  th a n  a l t e r a t io n s  in  th e  s e a s o n a l  rhythm, t h e  grovfth  
o r  d is a p p e a ra n c e  o f  c e r t a i n  s p e c ie s  b e in g  e i t h e r  d e la y e d  
o r  p re c o c io u s  owing to  u n u su al s e a s o n a l  c o n d it io n s ,  su ch  a s  
a  p a r t ic u la r ly  m ild w in te r  o r  d u l l  summer. T hese ch an g es  
a r e  p a r t i c u l a r  in s ta n c e s  o f  a  g e n e r a l  c o n d i t io n  o f  th e
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v e g e ta t io n  o f  th e  e n t ir e  sh ore a t  auoh t im e s .  The 
aooom panying f i g u r e  ( t e x t - f i g * 7 ) , o o ra stru o ted  from d a ta  
k in d ly  s u p p l ie d  by th e  Burgh S u r v e y o r , St#Andrews* show s  
m onthly mean tem p eratu res and hours o f  su n sh in e  per day  
f o r  St * Andrews during t h e  p eriod  co n cern ed #  T h is  shows 
th a t  tem perature changes are in  g en er a l more uniform  thein 
l i g h t  c o n d i t io n s , d ue t o  th e  s t a b i l i s i n g  In flu e n c e  o f  t h e  
s e a .  T here a r e  s e v e r a l  f e a t u r e s  o f  s p e c i a l  I n t e r e s t ,
The h ig h  i n s o l a t i o n  w ith  r e l a t i v e l y  low tem p eratu res in  
A p r il and May o f  1951 encouraged a p a r t i c u l a r l y  f in e  growth  
o f  t h e  s p r in g  a l g a e ,  a lth o u g h  t h i s  was o f f s e t  by v e r y  
u n fa v o u r a b le  n eap  t i d e  c o n d it io n s  in  m id -A p r11 . I t  i s
n o te w o r th y  t h a t  t h e  tw o r e c o r d e d  in s t a n c e s  o f  r e p r o d u c t io n  
o f  P o ly s ip h o n ia  n ig r e s o e n s  o c c u r r e d  u n d er su ch  c o n d it io n s ,  
in  A p r il 1951 , and in  March 1953 . The most o u tsta n d in g  
f e a t u r e s  o f  1958 w ere th e  v e r y  d u l l  September and c o ld  
N ovem ber. P o s s i b l y  t h e  form er in h i b i t e d  re p r o d u c tio n , 
and henoe d elayed  th e  d e a th , o f  th e  summer annual A speroooocu s  
f i s t u lo B u s , fo r  t h e  lo n g  s u r v i v a l  o f  s m a l l  p la n t s  o f  t h i s  
s p e c ie s ,  s t i l l  p resen t as l a t e  a s December* was p a r t ic u la r ly  
marked, The r e l a t i v e  lu x u r ia n c e  o f  P o l y s ip h o n ia  n i g r e s c e n e  
p la n t s  during t h i s  w in ter  and th e  a p p ea ra n ce  o f  s m a ll  t h a l l i  
am ongst th e  Oodium g r o w th s  a s e a r ly  a s  Septem ber may h a v e  
been due t o  t h e  low  autumn te m p e r a tu r e s  p e r m ittin g  
r e g e n e r a t io n  t o  proceed e a r l i e r  and more r a p id ly  than  u s u a l .  
The year  1953 w as e x c e p t i o n a l  in  many w ays. The v e r y
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su n n y  and. warm weat.I3.0 r  o f  M ardi and A p r i l  e.noourag©d 
p reo o o io u s m etam orphosis o f  ohironom id la rv a e*  but le d  to  
t h e  e a r l y  and s e v e r e  d e s tr u c t io n  o f  th e  s p r in g  v e g e ta t io n  
r e fe r r e d  to  in  th e  p reoed in g  a eo tion *  w h ile  th e  d u ll*  r a th e r  
c o o l  sm m er probably  fa v o u r e d  t h e  developm ent o f  t h e  a lg a e  
and sed en ta ry  an im als o f  low er l e v e l s  whioh suooeeded in  
d e v e lo p in g  In t h e  p o o l  a t  t h i s  t im e , su ch  a s  Lam inarla  
d i g i t a t a  (J u ly , A u g u st) and Rhodom ela  o o n fe r v o ld e s  (O ctober, 
November) and t h e  a s o ld ia n s  A s o id la  o o n o h i le g a  (S ep tem b er)  
and Sidnyum tu r b in a tu m  (J u ly )*  The u n u s u a l ly  m ild , d u l l  
w in te r  was p r o b a b ly  r e s p o n s ib le  fo r  th e  c o m p le te  f a i l u r e  
o f  Codium to  d e v e lo p  t h a l l i , th e  p r e s e n c e  o f  young 
A sp e r o c o o a u s f i s t u lo s u s  p la n t s  in  February 1 9 5 4 , and o f  
o c c a s io n a l  sp e c im e n s  o f  th e  n u d ib ra n o h  L im a p o n tia  oani t a t a  
throughout th e  w in ter*  and, j u s t  p o ss ib ly *  th e  v ery  re ta rd ed  
d ev e lo p m en t o f  e r e c t  f i la m e n ts  from  th e  c r e e p in g  r h iz o id s  
o f  P o ly s ip h o n ia  u r o e o la ta , though th e  l a t t e r  m ight more 
p r o b a b ly  h ave b een  due to  t h e  w id e sp r e a d  damage and 
d e s tr u c t io n  caused by c o n d it io n s  in  th e  e a r l i e r  part o f  th e  
year* The m ild v /in ter  fo llo w e d  by v er y  co ld  w eather in  
February may have been r e s p o n s ib le  fo r  th e  g e n e r a l la t e n e s s  
in  d ev e lo p m en t o f  t h e  s p r in g  v e g e t a t io n *  Thus Monostroma 
^ g r e y i l l e i  did  n o t  ap p ea r  u n t i l  M arch, though u s u a l l y  fr eq u e n t  
in  F ebruary , Ceramium rubrum , th o u g h  p r e s e n t  and q u i t e  w e l l  
grown, was s t e r i l e  throughout February, and th e  th ic k  sp r in g  
grow th o f  Enteromorpha com pressa adm ixed w ith  E, i n t e a t i n a l i s
^2
norm ally  o l ia r a c t o r i e t i o  o f  t h e  p o o l  in  Meiroh d id  n o t  b e g in  
to  appear u n t i l  A p r il ,
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4* A C om parison  w ith  t h e  F lo r a  and Fauna o f  N e ig h b o u r in g  E a b ita ts  ™
A lth o u g h  t h e  m a j o r i t y  o f  t h e  n ea r b y  p o o ls  are o f  a
b r o a d ly  s i m i l a r  s t r u c t u r e ,  d i f f e r e n c e s  in  s i z e , d ep th ,
d r a in a g e ,  t i d e  l e v e l  and in  many o th e r  f a c t o r s  c r e a t e  very
d iv e r s e  en v ir o n m en ts  » A d e t a i l e d  com parison o f  t h e s e  w ith
th e  p o o l  under d i s c u s s i o n  would be o u t s id e  th e  s c o p e  o f  th e
p résen t work, but th e  d i s t r ib u t io n  o f  many s p e c ie s  o f  bpth
p la n t and a n im a l p r e s e n ts  i n t e r e s t i n g  p ro b lem s *
Many o f  th e  a lg a l  s p e c ie s  abundant in  n eigh b ou rin g
p o o ls  and on nearby r o c k s  a t  alm ost th e  same l e v e l  a r e  v e r y
p o o r ly .d e v e lo p e d , r a r e  or co m p le te ly  ab sen t from th e  p o o l
f lo r a *  F or th e  R hod ophyceae which e x te n d  t h e ir  v e r t i c a l
range on th e  shore by grow ing in  p o o ls  in  th e  shade o f  over;
(h a n g in g  b ank s and la r g e  a l g a e ,  i t  i s  p r o b a b le  t h a t  e v e n  in
t h e  d e e p e s t  p a r t s  te m p e r a tu r e  ch a n g es  a r e  as a r u le  t o o
ex trem e fo r  s u r v i v a l  o v e r  t h e  l a t e  s p r in g  and summer, and
«th a t  t h e  zone under th e  sou th ern  bank in  w h io h  l i g h t  c o n d i t io n s  
a r e  g e n e r a lly  s u i t a b l e  i s  t o o  nax^row and v a r i a b le  fo r  s e t t l e :  
sment by su ch  s p e c i e s  to  be o th er  th a n  c a s u a l  and f o r t u i t o u s  « 
S p e c ie s  in  t h i s  c a te g o r y  whioh have n ot so  f o r  been found  
a t  a l l  i l l  th e  p o o l  a re  Phyoodrys ru b en s (Huds. ) B a t t # *
Plocamium ooccineum  (H uds.) Lyngb. and G r i f f i t h s i a  f lo s o u lo s a  
( E l l i s )  B a tt *, w h i le  Membranopte r a  a l a t a  and P h y llo p h o r a  
membran i f o 1 ia  h a v e  o c c u r r e d  o n ly  r a r e ly ,  a s  v ery  s tu n te d  
in d i v id u a l s  w ith  a  s h o r t  l i f e  span* P o ly id e s  o a p r in u s  can  
b a r e ly  s u r v iv e  a s  s m a ll , s t e r i l e  i n d i v i d u a l s ,  th o u g h  growing
w e l l  and rep rod u cin g  f r e e l y  in  a s m a lle r  b u t d e e p e r  n e ig h b o u r ;  
s in g  p o o l»  The l a r g e r  brown a lg a e  o f  p o o ls  e i t h e r  ca n n o t  
d e v e lo p  h e r e  a t  a l l  (e -g #  H a lid r y s  s i l iq u o s a ,  (L#) Lyngb. ) ,  
are ra re  and s h o r t - l iv e d  (Lam inaria d ig l t a t a )  or o o o a s lo n a l  
and s tu n te d  (F uous s e r r a t u s ) , and a g a in ,  te m p e r a tu r e  
f l u c t u a t i o n s  a p p ea r  th e  m ost p r o b a b le  d e t e r r e n t ,  a s  p o s tu la te d  
b y  Lami (194-1)» The m ost d i f f i c u l t  c a s e  t o  in t e r p r e t  i s  
t h e  a b se n c e  or  v er y  p oor gro w th  o f  P y la ie X la  l i t t o r a l i s ,  
w h ich  i s  abundant on rook s a t  lo w e r  l e v e l s  and in  p o o ls  
b o th  h ig h e r  and low er on th e  s h o r e ,  e p ip h y t ic  on v a r io u s  
a lg a e .  I t  seems ju s t  p o s s ib le  th a t  th e  tu r b u le n t w ater  
c o n d it io n s  w h ile  th e  p o o l  i s  c o v e re d  are t o o  s t r o n g  f o r  
s e t t l e m e n t  on some h o s t s ,  and c o m p etitio n  from o th e r  ep ip h y te s  
t o o  keen on o t h e r s , b u t n e i t h e r  h y p o th e s is  i s  v er y  c o n v in c in g . 
Many o f  th e  a l g a l  s p e c i e s  o ccu rr in g  in  t h e  p o o l  a re  
r e p r e s e n te d  b y  p la n t s  a t  a l l  t im e s  m ark ed ly  s m a lle r  th a n  
n orm al specim ens from  o th e r  h a b i t a t s ,  and so m etim es h ave  
c o r r e s p o n d I n g ly  s m a l le r  c e l l s ,  p a r t ic u la r ly  in  t h e  c a s e  o f  
f ila m e n to u s  a lg a e  su ch  a s  Ohaetomorpha me lagon  ium and 
R h od ooh orton  f lo r id u lu m , in  one sp ec im en  o f  t h e  form er b e in g  
a s  l i t t l e  as one th ir d  o f  t h e  minimum s i z e  g iv e n  by B ew ton  
(1 9 51 ); t h i s  em ph asises th e  danger o f  u s in g  c e l l  measurement 
as th e  main o r i t e r io n  fo r  id e n t i f i c a t io n  o f  S p ecies*  The 
s h a l lo w n e s s  o f  t h e  p o o l ,  t h e  freq u en t t u r b u le n c e  o f  th e  
w a te r s  w h ich  c o v e r  i t  and t h e  f r i a b i l i t y  o f  t h e  substratum  
m i l i t a t e  a g a in s t  t h e  d ev e lo p m en t o f  la r g e  p la n t s , p a r t ic u la r ly
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in  i s o l a t i o n ,  and t h e  grov/th  s e a s o n  i s  o f te n  o u t s h o r t  by  
a d v e r s e  c o n d i t i o n s ,  w h ich  do n o t  a f f e c t  t h e  n e ig h b o u r in g  
p o o l s ,  a l l  a t  ■ lo w er  l e v e l s ,  s o  d r a s t i c a l l y .
The fa u n a s  o f  t h o s e  o th e r  p o o ls  h a v e  n o t  b een  s t u d ie d  
c l o s e l y »  As m ig h t be e x p e c te d  t h e  l a r g e r ,  d e e p e r  p o o ls  
w ith  a p rep o n d era n ce  o f  P h aaop h yoeae and R hodophyoeae h arb ou r  
l a r g e r  and more num erous specim ens o f  many s p e c i e s  which a r e  
r a r e  o r  o c c u r  o n ly  a s  j u v e n i l e s  in  t h i s  p a r t i c u l a r  p o o l  
(e .g #  E e f e r s t e in ia  c ir r a ta *  Apherus j u r in e l ,  Amphithoe 
r u b r ic  a t  a , A m p h ip h o lis  gquaxaata) , a s  w e l l  a s  many which  
have h o t been found in  i t  a t  a l l  (e .g #  Apherusa c ir r u s  B a te , 
w h ich  i s  most f r e q u e n t ly  a s s o c ia t e d  vfith  H a lid r y s  s i l i c i u o s a ) $ 
On th e  o th e r  hand t h e  sm a ller  p rop ortion  o f  G h lo ro p h y cea e  
i s  p r o b a b ly  r e s p o n s i b le  f o r  a corresp on d in g  d ecr ea se  in  
t h e  num bers o f  c e r t a i n  s p e c i e s  ( e . g .  G hironom id le irv a e , 
L im a p o ïit ia  c a p i t a t a ,  R hom bognathid m it e s ) ,
OONOinSIONS
The b i o t i c  r e l a t i o n s h i p s  o f  th e  f l o r a  and fa u n a  o f  
t h e  p o o l and t h e i r  environm ent a r e  n e c e s s a r i ly  dynam ic.
T h is  i n t e n s i v e  s tu d y  over t h e  p e r io d  June 1950 t o  March 1954  
h as shown t h a t  t h r e e  major t r e n d s  o f  d i s t r i b u t i o n a l  ch an ge  
may b e d i s t i n g u i s h e d ,  c o n t r o l l e d  p r im a r ily  by su bstratu m , 
t i d e s  and s e a s o n a l  f a c t o r s  r e s p e c t iv e ly .
The f i r s t  i s  summarised by th e  diagram  o f  t e x t - f l g . S ,  
sh ow in g  t h e  v ery  com p lex  c y c l e  o f  c o lo n is a t io n  from  bar© ro o k  
t o  t h e  se m i-p erm a n en t c o v e r in g  o f  d e n se  a l g a l  c o m m u n it ie s , 
in  w h ich  th e  accum ulation  o f  a p r o t e c t i v e  l a y e r  o f  s i l t , 
mucus and a l g a l  r h i z o i d s  and f i la m e n t s  i s  o f f s e t  by t h e  
d e s t r u c t i v e  a c t io n  o f  b r o w sin g  m o llu s c s  a n d , above a l l ,  by 
v/avo fo r c e .  The p a r t  w hich a n im a ls  p la y  in  t h i s  c y c l e  i s ,  
how ever, o f  c o n s id e r a b le  im portance* T heir d ep red a tio n s  
a r e  p r o b a b ly  r a r e ly  l e t h a l  to  la r g e ,  h e a l t h y  p la n t s , b u t  
must account fo r  v a s t  numbers o f  sp o r e s , s p o r e lin g s  and 
u n ic e l lu la r  p la n ts  ( P i g . 4 9 ) .  The s i l t - b in d in g  p r o p e r t i e s  
o f  th e  m ucous s e c r e t i o n s  o f  v a r io u s  a n n e lid s  and n e m e r t in e s  
have a lrea d y  been s tr e s s e d ;  on th e  o th e r  hand th e  burrows 
o f  th e  la r g e r  a n im a ls , p a r t ic u la r ly  V enerup is a a x a t i l l s ,may 
s e r io u s ly  weaken th e  rock  and a s s i s t  th e  d e s tr u c t iv e  f o r c e s  
o f  t h e  waves*
T id a l  rhythm  c o n tr o ls  th e  e x t e n t  t o  which o t h e r  fa c t o r s  
may e x e r c i s e  t h e i r  in f lu e n c e  on th e  p oo l; th e  c r i t i c a l  p eriod
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i s  d u r in g  th e  prolonged exp osu res o f  neap  t i d e s ^  th e  porous 
n a tu r e  o f  th e  s o f t  s a n d s to n e  making th e  p o o l p a r t io u la r ly  
v u ln e r a b le  t o  d e s i c c a t io n  a t  such tim es*  The r o l e  o f  neap  
t i d e s  i s  th e r e fo r e  a s a p o s s ib ly  l e t h a l  f a c to r  I n te r fe r in g  
w i th  and in f lu e n c in g  th e  normal se a so n a l ch an g es  i n  th e  
f l o r a  and fau n a , p a r t i c u l a r l y  in  s p r in g  and e a r l y  summer,
Not o n ly  may growth be a r r e s te d  and p la n ts  d e s tr o y e d , but 
s e x u a l  and a s e x u a l  r e p r o d u c t io n  may o f te n  be p rev e n ted , w h ile  
s p o r e l i n g s  a re  p rob ab ly  more v u ln e r a b le  th a n  a d u lt  t i s s u e s  
t o  a d v e rs e  c o n d it io n s *  T his may e x p la in  th e  p re v a le n c e  o f  
v e g e t a t iv e  r e p r o d u c t io n  am ongst t h e  p r i n c i p a l  community- 
form ing p la n t s  o f  th e  p o o l. The im p o rtan ce  o f  th e  h e ig h t  
o f  ex trem e (low ) h ig h  w a te r  n eap  t i d e s  a s  a  c r i t i c a l  l e v e l  
f o r  l i f e  betw een  th e  t i d e s , as r e p o r te d  fo r  Wembury by 
Oolman (1955) and f o r  A berystw yth  by D avid (1 9 4 1 ) , i s  
t h e r e f o r e  s u p p o r te d  by th e s e  o b s e r v a t io n s .
S e a s o n a l changes p ro v id e  th e  g e n e r a l  p a t t e r n  w ith in  
w hich th e  o th er  tren d s operate^  The poor c o n d it io n s  fo r  
p h o to sy n th e s is  in  w in te r , coup led  w ith  dariage to  t i s s u e s  by 
s i l t , heavy  se a s  and t h e . r e s i d e n t  fa u n a , r e s t r i c t  th e  w in te r  
grovfth, w hich i s  dom inated by Rhodophyoeae and th e  pseudo*- 
p e r e n n ia l  G h lo ro p h y ceae . As l i g h t  in c r e a s e s  w h ile  
te m p e ra tu re s  rem a in  lo w , an in c r e a s in g ly  fa v o u ra b le  b a la n c e  
o f  p h o to sy n th e s is  over  r e s p ir a t io n  becomes p o s s ib le ,  le a d in g  
to  an o u tb u r s t  o f  r e g e n e r a t iv e  grow th  amongst th e  pseudo- 
p e r e n n ia l p l a n t s  in  th e  l a t e  w in te r  and s p r in g . T h is  l a
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l a t t e r l y  accom panied by an i n f l u x  o f  s p r in g  a n n u a ls  and a  
g r e a t  in c r e a s e  in  s i z e  and abundance o f  th e  O hlorophyoean  
ep h em era ls , t h e  p o o l becom ing more and more dom ina ted  by  
G hlorophyceae» The g row th  o f  th e  R hodophyoeae and o th e r  
w in te r  and sp r in g  p la n ts  i s  g e n e r a lly  term in ated  more or  
l e s s  c a t a s t r o p h ic a l ly  by unfavourab le neap  t i d e  c o n d i t io n s  
o c c u r r in g  a t  some tim e betw een  l a t e  March-' and mid-Apri l ,  
and thenceforw ard th e  dom inan t v e g e ta t io n  c o n s i s t s  o f  
ephem erals and summer a n n u a ls , th e  p eren n atin g  b a s a l  p a r ts  
o f  th e  com m unity-form ing p l a n t s  b e in g  g e n e r a l ly  co v e red  w i th  
t r a n s ie n t  e p ip h y tic  growbhs which d o u b tle s s  h e lp  to  s h ie ld  
them from  e x tre m e ly  u n fa v o u ra b le  co n d itio n s*  The h ig h er  
an g le  o f  in c id e n c e  o f  d ii'e o t  s u n lig h t  p r o g r e s s iv e ly  d e c r e a se s  
th e  amount o f  s h a d e , and th e  Ghlorophyoean ep h em era ls  
encroach co rresp o n d in g ly  fu r th e r  on t h i s  a r e a ,  w h ile  h ig h  
tem peratu res and i n s o l a t i o n  cause th e  s h a llo v / , illu m in a te d  
n o r th e r n  s id e  t o  become in c r e a s in g ly  more b arren . During  
th e  autumn t h e r e  i s  a f r e s h  ou tb u rst o f  growth o f  th e  
ep h em era l G h lo ro p h y ceae , probably  a s s o c ia te d  w ith  th e  
d e c re a s e d  r i s k  o f  d e s ic c a t io n ,  and some o f  th e  pseudo- 
p e r e n n ia ls  p la n ts  b eg in  t o  show new grovirth. The ephem eral 
G h lo rophyceae become p r o g r e s s iv e ly  sm a lle r  ( f i g s * 88 -5 0 ) and 
l e s s  abundm it, u n t i l  th e  w in ter  a sp e c t i s  once more assum ed. 
One f i n a l  p o in t  may be s t r e s s e d .  The p o o l has been  
shown t o  p ro v id e  a  c o n s id e r a b le  rang© o f  © nviron ioen ta l 
c o n d it io n s  both  w ith in  th e  p oo l a t any one t im e , and a t
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d if f e r e n t  t im e s , s t a t e s  o f  th e  t i d e ,  sea so n s and years#
The n a tu r e  and c o n d i t io n  o f  th e  a l g a l  and f a u n a l  p o p u la t io n  
f l u c t u a t e  c o r r e s p o n d in g ly ,  and to  a r r iv e  a t  any und e r s t  and in g  
o f  th e  c o m p o s i t io n  o f  th e  f l o r a  and fa u n a  a t  any  one t im e  
i t  h as  b een  n e c e s s a ry  t o  c o n s id e r  n o t o n ly  th e  contem porary  
en v iro n m en t b u t a l s o  c irc u m s ta n c e s  w h ich  have a f f e c t e d  th e  
p o o l over a c o n s id e r a b le  p reced in g  period# G eneral 
c o n c lu s io n s  dravm from sh o r t-term  s tu d ie s  o f  p o p u la tio n s  
should  th e r e fo r e  be t r e a t e d  w i th  some c a u t io n ,  s in c e  th e y  
may in  p art be based on tem porary and u nu su al c o n d it io n s ;  
s e v e r a l  y ea rs  o f  o b s e r v a t io n  a re  req u ired  b e fo r e  th e  g en er a l  
s e a s o n a l  c y c le  o f  v e g e ta t io n  and anim al l i f e  in  su ch  a  
h a b ita t  can  be d i s t in g u i s h e d  v f ith  any c o n f id e n c e  v fith in  
t h e  com plex and in t r i c a t e  p a t t e r n  o f  t h e  in t e r - r e la t io n s h ip s  
o f  o rg an ism s and t h e i r  en vironm ent.
L i t e r a t u r e  d e a l in g  w ith  rook p o o ls  i s  s c a n ty ,  and 
a s  a r u l e  th e y  have b een  s tu d ie d  e i t h e r  v e ry  g e n e r a l ly  o r  
o v e r  a  r a t h e r  s h o r t  p e r io d  o f  tim e* D u r in g  th e  c o u rs e  
o f  th e  p rese n t work a s in g le  p o o l, 5#? % 1 ,5  m#, ju s t  below  
h ig h  w a te r  n eap  t id e  l e v e l  on th e  8 t #Andrews s h o re ,  h a s  
b een  s tu d ie d  in  d e t a i l  from  June 1950 to  M arch 1954, in  
an en d eav o u r t o  c o r r e l a t e  changes  in  f l o r a  and fa u n a  w ith  
v a r i a t i o n s  in  e n v iro n m e n ta l  c o n d it io n s .  The l o c a t i o n  and 
topography, p e r io d s  o f  e x p o s u re , i l l u m i n a t i o n ,  te m p e ra tu r e ,  
hydrogen ion  c o n c e n tr a tio n  and s a l i n i t y  have been measured 
t o  a  g r e a t e r  o r  l e s s e r  e x t e n t ,  and o b se r v a tio n s  made or  
e s t im a tio n s  formed o f  th e  probable im portance o f  d e s ic c a t io n ,  
wave a c t i o n ,  d is s o lv e d  oxygen c o n c e n t r a t io n ,  in o rg a n ic  
su b sta n ces  o th e r  than c h lo r id e s  in  s o lu t io n ,  organ ic  m atter  
p r e s e n t , and b i o t i c  f a c t o r s . I t  has been shom i t h a t  
c o n d it io n s  v a ry  v ery  c o n s id e r a b ly  from one p a rt o f  th e  p o o l  
to  another a t  any one t im e , and in  p a r t ic u la r  p a r ts  a t  
d if f e r e n t  t im e s  o f  th e  day or sea so n s o f  th e  y ea rj and 
th a t  v a r io u s  f a c t o r s  ore so c lo s e l y  lin k e d  in  t h e ir  e f f e c t s  
th a t  th e y  cannot u s e f u l ly  be con sid ered  in depend en tly*
An e c o lo g ic a l  c l a s s i f i c a t i o n  o f  th e  p o o l v e g e ta t io n  
has been ev o lv ed  which em phasises th e  p a r a l l e l  between th e  
range o f  c o n d it io n s  (and hence o f  ty p e s  o f  a lg a l  growth) 
w i th in  th e  p o o l and on t h e  sh o re  in  g e n e r a l . The h igh
In c id e n c e  o f  O plphytism  i s  co n sid ered  in  some d e t a i l ,  and 
i t s  im p o rtan ce  and e f f e c t s  in  th e  c a se  o f  b o th  h o s t  and 
e p ip h y te  a s s e s s e d . H e a l th y  p l a n t s  seem l e s s  l i a b l e  t o  
e p ip h y tic  s e t t le m e n t  th an  u n h ea lth y  sp ec im en s: s p e c ie s
w h ich  are g e n e r a l ly  e p ip h y t ic  do n o t a s  a  r u l e  t h r i v e  in  
o th er  s i t u a t i o n s ,  and v i c e  v e r sa : th e  p r in c ip a l  danger to
th e  a c t u a l  l i f e  o f  th e  h o st p la n t  seems to  l i e  in  th e  
g r e a t e r  l i a b i l i t y  t o  re m o v a l, due to  in c re a s e d  r e s i s t a n c e  
t o  wave f o r c e . Oomparison o f  th e  l i f e  c y c le s  w ith in  th e  
p o o l o f  th e  v a r io u s  a l g a l  s p e c ie s  has shown th e  p re v a le n c e  
o f  v e g e t a t iv e  r e p r o d u c tio n , in c lu d in g  r e g e n e r a t io n , from  
p e r e n n ia l b a s a l  p a r t s , am ongst th e  com m unity-form ing p l a n t s  
o f  th e  pool»
The f l o r a  (80 s p e c ie s  i d e n t i f i e d ,  in c lu d in g  2 4  
u n p u b lish e d  S t.A ndrew s r e c o r d s )  and th e  fa u n a  (98  i d e n t i f i e d , 
in c lu d in g  35 u n p u b lis h e d )  a r e  l i s t e d ,  w ith  n o te s  on tim es  
o f  o c c u r re n c e ,  f r e q u e n c y , h a b i t ,  s i z e ,  rep ro d u ctio n  and 
o th er  notew orthy f e a t u r e s ,  and a d d it io n a l  n o te s  are provided  
a m p lify in g  th e s e  d e t a i l s  fo r  s p e c ie s  o f  p a r t i c u la i r  
n om en ola tu ra l, taxonom ic or e c o lo g ic a l  in te r e s t#
The r e l a t i o n s  b e tw een  p l a n t s  and emimals a r e  c o n s id e re d  
in  f u r t h e r  d e t a i l ,  w ith  r e f e r e n c e  to  q u a n t ita t iv e  sam p les  o f  
th e  f l o r a  and fa u n a  ta k e n  from tim e  to  t im e . F a u n a l 
p o p u la t io n s  a r e  shown t o  v a r y  am ongst d i f f e r e n t  ty p e s  o f  
v e g e ta t io n ,  and in  some c a s e s  to  be c l o s e l y  dependent on  
t h e  p re se n c e  o f  p a r t i c u l a r  a l g a l  s p e c ie s  *
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The v i t a l  im portance o f  atm oephorio c o n d i t io n s  d u r in g  
th e  prolonged exposure o f  th e  p oo l a t  t im e s  o f  poor neap  
t i d e s  i s  i l lu s t r a t e d  and d is c u s s e d *  H igh w ater neap t id e  
l e v e l  i s  co n sid ered  t o  be h ig h ly  c r i t i c a l  f o r  t h e  f l o r a  and 
fa u n a  o f  ro o k  p o o ls , The s e a s o n a l  c y c le  o f  v e g o ta t io n  and 
th e  f a u n a l  p o p u la tio n  o f  th e  p o o l a r e  showh t o  have v a r ie d  
somewhat from y e a r  t o  y e a r ,  and an attem pt i s  made to  
c o r r e l a t e  th e s e  changes w i th  th e  co rresp o n d in g ly  e x c e p t io n a l  
m e te o r o lo g ic a l cond i t  io n s  «
S p e c ie s  f r e q u e n t  in  n e ig h b o u r in g  p o o ls  b u t r a r e  o r  
ab sen t in  th e  c a se  o f  t h i s  p a r t i c u l a r  p o o l a r e  in s ta n c e d  
and d is c u s s e d *  T em p era tu re  f l u c t u a t i o n s  are c o n s id e re d  t o  
be probably  th e  most Im portant l im it in g  f a c t o r  fo r  th e  
m a jo r i ty  o f  th e  a lg a e  co n c e rn ed  * The g e n e r a l ly  s tu n te d  
n atu re  o f  th e  v e g e ta t io n  ahd f r e q u e n t ly  re d u ced  c e l l  s i z e  
a r e  a t t r i b u t e d  p r im a r ily  to  t h e  sh a llo w n ess  o f  th e  p o o l,  
exposure to  v io le n t  wave a c t io n ,  ohd ad verse c o n d it io n s  
during t h e  normal grow ing  se a so n . B row sing  a n im a ls  c o n s t i t u t e  
a serious menace to  s p o r e s , s p o r e lin g s  and m inute p la n t s ,  but 
a re  probably r a r e l y  l e t h a l  where th e  l a r g e r  -p la n ts  a r e  concerned:
The dynam ic n a tu r e  o f  th e  r e la t io n s h ip s  o f  th e  p o p u la t io n  
t o  i t s  environm ent i s  s tr e s se d *  Three main tren d s  o f  change
a r e  shown t o  e x i s t  in  th e  p oo l: th e  com plex s u c c e s s io n  from  
bare rook to  sem i-perm anent co v e r in g  by a d en se a lg a l  community, 
th e  c a ta s tr o p h ic  e f f e c t s  o f  neap t i d e  c o n d it io n s ,  e s p e c ia l ly  
d u rin g  sp r in g  and e a r ly  summer, and th e  more or l e s s  r e g u la r
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se a so n a l su o o o ss lo n  o f  v e g e t a t iv e  oh anges. P o r t io u lo r  
s t r e s s  Is  p la c e d  on th e  im p o rtan ce  o f  lo n g - te rm  o b serv â t io n s  
in  a s s e s s in g  th e  d i s t r ib u t io n  o f  p o p u la tio n  w ith in  t h i s  ty p e  
o f  h a b i t a t ,
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PLATE I, GENERAL TOPOGRAPHY
F lg ,I «  The H ind Rook, showing g e n e r a l  ro o k  fo rm a tio n
8 #, Top o f  Hind Rook from landward a n d , showing  
s e r i e s  o f  p o o ls  5 March 1953 ^

PLATE II. TOPOGRAPHY OF THE POOL
F i g .54 P oo l from landward end) showing p o s i t io n
r e l a t i v e  t o  a te e p  n o r th e r n  f a c e  o f  Hind 
Rook, 88hd May 1955*
4 .  P o o l from seaward end, d r ied  ou t d u rin g  
a p eriod  o f  v e r y  poor neap tid ea ^
85th  March 1955 ,

PIATE III#  TOPOGRAPHY OF THE POOL
F ig . 5 . P o o lp w ith  norm al w ater  l e v e l , 1 0 ,4 5  h r s * , 
80th  Maroh 1958#
6 , P o o l, w ith  o o n s ld e r a h ly  low er l e v e l ,
1 1 ,3 0  hrs# a 9 th  March 1953#
7# P o o l, seaivai'd p a r t , showing c e n t r a l  le d g e ,  
c o m p le te ly  d r ie d  o u t ,  10*45 h r s . ,
8 5 th  March 1955*
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I PLATE IV. TOPOGRAPHY OF TEE POOL
F i g ,8 . Contour c h a r ts  o f  p o o l:
(a )  A rea c h a r t ,  showing .p o s i t io n s  o f
t r a n s e c t s  and d e p th  a t  v a r io u s  
p o in ts  s h o r t ly  a f t e r  exp osu re  
o f  pool*
(b) L o n g itu d in a l t r a n s e c t  o f  pool*  
( 0 ) 5  ( d ) , ( 0 ) T ran sverse  t r a n s e c t s #
10^
Lorffl I r>a I Trfinsecf
Hr>h Trawaecf
S c » U  : I metre
3rh "Tr&nwet
PLATE V. IKVE ACTION
F ig *9, Waves brealclng over th e  pool*
1 0 « Diagram to  show d i r e c t i o n s  in  w hich  
waves n o rm a lly  b re a k  o v e r pooX^ 
as In F i g .9 .
/
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PLATE V I. . LIGHT
F ig . XX» C i r c u i t  d ia g ra m  o f  a p p a ra tu s  f o r
m easuring I n t e n s i t y  o f  I l lu m in a t io n
w i th in  th e  p o o l .
Fig# 1 8 . Dlagraia to  show th e  an g le  o f  :lholdenoe  
o f  d ir e c t  s u n l ig h t  a t  midday in  
m idw inter (g re e n )  and midsummer ( re d )
57*
IO
5 7 ’
IO
Air pf>ohf®nic cell
- ---1^
COa^er pKohrom'c eell
PLATE V II . FLORA OF TEE POOL
F ig . 15 . Ohart to  I l l u s t r a t e  d e n s ity  and
d is t r ib u t io n  o f  m aorosooplo a lg a e  
w ith in  th e  p o o l In January 1958,
(In  order to  s im p lif y  th e  ohoTt 
th e  ground v e g e ta t io n  o f R hodoohorton  
f l o r i d u l i m  and L ltho them m lon  len orm en d ll 
h a s  b een  o m it t e d ) .
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PLATE V I I I .  ALGAL COimUEITIEB
31'igo 14 , G iiart t o  ohow th e  o o n f Ig u r a t lo i i  o f
th e  p o o l and o f  th e  p r in o ip a l
coim nunitieB  o f  p e r e n n ia l  and 
P30udo*““i> erexm ia l p l a n t s  w i th in  i t  
In Mar oh 195^,
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P ig . 15 . Chart t o  show th e  c o n f ig u r â t io n  o f
th e  p o o l and. ai&e o f  th e  p r in o ip e i l  
cüriiEiuîiities o f  p e r e n n ia l and 
p eeu d o -p eren n la l p la n te  v fith ln  i t  
in  I\W?oh 1954 p f o r  ooioparieon w ith  
F i g .3.4. lai'gG f la k e s  o f  rook  
have broken away from th e  coentral 
le d g é , th e  landward end, and from  
th e  f l o o r  o f  th e  p o o l on  t h e  north ern  
s id e .  The m a jo r ity  o f  t h e  oom rauriities 
p a r t ic u la r ly  o f  P o ly s ip h o n ia  n ig reed en s  
have n o t y e t  recovered  froia th e  
d e s tr u c t iv e  e f f e c t s  o f  c o n d i t io n s  when 
th e  p o o l d r ie d  o u t co m p le te ly  d u r in g  
p o o r neap  t i d e s  in  Mai'Oh 1956.
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Fig# 1 6 o Tranaverae t3?an8eot^ aeawarâ encl» 
Deoember 1950^ iv lth  a lg a e  
repreaenteA  d la g r a r m a tlo a lly
but to  s o a le .
1? . TrmiBVorae trcm a eo t, oontro o f  p o o l, 
Deoeitber 1950 , ao F ig ,
o o  o
PUITB ZI, VEGETATION
ïfilg» 18. P a r t  o f  th e  s o u th e rn  bank o f  th e  p o o l 
w h i le  d r ie d  o u t .. 8 5 th  March 1953  ^
showing th e  exposed  mloro-^zone o f  
Fuoue e n l r a l l s  and F . v e e lo u lo s u s
above th e  normal vrnter l i n e  and th e  
f r i n g e  v e g e ta t io n  o f  O ladophora  
rupe e t r l s  a t and below  I t
{ p a r t i c u l a r l y  to  th e  l e f t  o f  th e  
p h o to g ra p h )^
Part o f  th e  n orth ern  bank o f  th e  p o o l
w ith  s l i g h t l y  low ered w a te r  3 .ev e l,
5th  March 1953, show ing th e  exposed  
m io ro -zo n e  o f  sm a ll p la n t s  o f  F ucus 
s p i r a l i s  above th e  norm al w a te r  l i n e , 
w i th  a  s t r o n g  g ro w th  o f  Enterom orpha spp« 
a t and below  i t  ( f r in g e  m ioro-zon e)*

PLATE ZII, VEGETATION
F i g é  80 , Poo], from  landw ard  e n d , 18*50 b r s . ,
88nd &lay 1953 , show ing th e  ep h em era l 
Enterom qrD ha v e g e ta t io n  o f  th e  open - 
p o o l m lo ro ^ a s s o o la t io n  (m ain ly  E*
i i i t e e t  i n a l i s  and E* ooBm ressa) a t  
i t s  optimum s t a t e  o f  deve lopm en ts 
A p a to h  o f  p l a n t s  o f  Xîlva l a o t uoa 
v a r , r i g  lei a  k i l l e d  by neap  t i d e  
ex p o su re  can  be se e n  in  th e  fo re g ro u n d .
8 1 , P o o l from  s o u th e rn  s i d e , 8 th  F e b ru a ry ,
1955, th e  open p o o l b e in g  dom inated  
a t  t h i s  se a so n  by R hodbchorton  f lo r ic iu l tm . 
w h ile  E nterom orph a  spec im ene a r e  s m a ll  
and s p a r s e ly  s o a t te r e d o

PLATE ZIII. VEGETATION
F ig ,  8 8 . X fegetation  ô f  th e  deep corner on th e
sou th ern  s id e ,  A p r il 1951# A s tro n g  
gi'owth o f  Enteromornha oom nressa 
grows b e s id e  th e  s t i l l  lu x u r ia n t  
p la n ts  o f  th e  Pol y s i p h o n la . n ig reescen s 
oom m m ity (dark v e g e ta t io n  tow ards 
l e f t  o f  p h o to g rap h )^  B eh in d , and on 
t h e  v e r t i o a l  fa c e  o f  th e  le d g e ,  l i e  
p a tc h e s  o f  O o r a l l in a  o f f i c i n a l i s , p a r t l y  
b le a c h e d  by  u n fa v o u ra b le  neap  t i d e  
c o n d it io r ia  e a r l i e r  in  th e  month,
8 5 , V eg e ta tio n  o f  th e  deep cornor on th e
a o u th e r i i  s id e  w h i le  th e  p o o l was d r ied  
ou t g 10 ,3 0  hrs# g 8 5th  March 1 9 5 5 « The 
f lo u r is h in g  community o f  P o ly s in h o n ia  
niOTeBpens (lovn^r r i g h t ) \m s  co m p le te ly  
d e s tro y e d  by t h i s  e x p o s u re .

' --:;:r. /ç- ' .f ;' -r-y/- : - / ;  -v"'i..■■'•;, ■ ■;'■■/■„ ■ ' ' '. " ; ' , ", ", - '" '-- ■ " * -- - /- • ' .a - ... ■ ; - ,'’îî,:
PLATE XIV. VEGBTA97I0N
Southern p a rt o f  th e  p o o l, March 1953» 
showing th e  d en se growth o f  ra th e r  
em ail Ehteromorpha p la n ts  c h a r a c te r le t io  
o f  e a r ly  eprihg*
85 , Enlargement o f  s e c t io n  o f  F ig ,8 4  t o  show 
th e  v e g e ta t io n  o f  th e  o e n t r a i  le d g e ,  
in  t h i s  Case O o ra llin a  o f f i o i n a l i s  
w ith  6 i)ip h y tlo  S p h a o e l^ ia  p en n ata  
var* fuaoa#
%
PLATE XV (. DESTRUGTIVIS EFFECTS OF POOR NEAP TIDES
F ig . 86 . Landward end o f  p o o l,  8 th  A p r il 1953, 
showing d o s tr n o t io n  o f  U lva  la o tu o a  
v a r#  r i g i d a  oauaed by ex p o su re  w h ile  
th e  p o o l was d r ied  out* The dead 
X)lants are b leaoh od , and are Diixed 
w ith  a r e lc i t iv e ly  l i t t l e  a f fe o te d  
growbh o f  Enterqmqrpha e p p , , a lth ou gh  
t h e  F n tero m o rp h a  p l a n t s  o f  th e  fr in g e  
have been la r g e ly  k i l l e d .
8 7 , Seawai'd end o f  p o o l,  8 th  Apri3. 1953 ,
showing w h ite  p atoh ee o f  a lg a e  k i l l e d  
by ne&ip t i d e  exposure two weeks 
p rev io u s ly #

PLATE %VI. Eim'EROMORPEA Q0mRE88A (L.)  GREV,
Flg^ 8 8 , %%nter form November 1951, x  4 /3 .
8 9 . Autmm form , on Oladophora r u p e s t r i s ,
S ep tem ber 1953 , z  5 /4 .
30 . E a r ly  sumior form , & y  1958, %

PLATE BTII-» BWIEROMORPHA SPP
F ig .  5 1 , Enteromorpha i n t e s t i n a l  I s  L lnl
March 1958 , z
3 8 «- F* 1 ziiza (Xi )^ tie Ag0 iViÊiy 1958 , x  8/5#
IfeT
PLATE XVIII OODIUM TOmWSUM 8TA0XH.
# 33# Typlo&l non*^thallold g r # ^ h  from c e n tr a l  
led g e  o f  p o o l, O ctober 1953 , x  4 /5*
3 4 , IVell^developed thall.U 8 from  a n eigh bou rin g
DOl, n a tu r a l eime*
55* Two fu lly -fo r m e d  u t r lo le e  and a f ila m en t  
b eg in n in g  t o  fozmi a branch, z  9 0 ,

PLATE ZIZ. SPmOELARIA PEmATA (HUD8.) LINGB#'"TART %8GA com # NOV,
F ig .  36 . Wel3.-cl eve lo p ed  grov/th on O o r a l l in a
o f  f  ip  i r t a l i s , S e p t e m b © r 19 5 8 , n a tu r a l
3 7 . Pro])agules a t v a r io u s  s ta g e s  o f  developm ent 
August 1950 , from  a p rep a ra tio n , % 84 .

PLATE 3%, SPmOELAEIA PEmATA VAB, EUSGA
Figo 5 8 « Drawing o f  p ro p a g u le  from  preparation .
o f f ig #  57 to  show detallecil. a t ru o tu re  
more c l e a r ly ,  x  1 5 5 '
5 9 Drawing o f  u n ilo c u la r  s p o ra n g ia  on p la n t  
o f  Deoember 1955 , showing in n o v a tio n
o f  new s p o ra n g ia  from  th e  b a s e s  o f  
th o s e  w h ich  have d e h i s c e d , x  14*0 •

PLATE 3ZI» GALLS OH CERAMITOÎ H'OBEUM
F igt, 40* Old and e x te n s iv e  g a l l s  o o n ta in in g  
m asses o f  tetra$% )or6s con tin u on s  
w ith  th o se  a t  th e  nodes o f  th e  
n o rm al t i s s u e s ,  December 1955 , x  30 ,
4 1 , E arly  s ta g e  o f  g a l l *  w ith  reg u la r*  more 
or l e s s  s p h e r io a l  form , n ot o o n ta in in g  
any te tr a a p o r e s*  a lth ou gh  th e  p la n t i s  
t e tr a s p o r ife r o u s *  O ctober 1951* x  150,

PMTE XXII- lilPIHOTISM
Fig* 4S* Ghoiidrus o r ia p u s  ( I , .)  S taokh* P la a te  groivlng 
in  th e  open p o o l em ongst O ladon h o ra  
r n n e o tr ia  ( l o f t )  and lii  th e  deoper;, shady  
p a r t  o f  th e  p o o l ( r i g h t ) , O c to b e r 1951, 
n a t u r a l  s i z e ,  t o  show th e  r e l a t i v e l y  
re d u ced  form  and pronenesE i t o  s e t t le m e n t  
by  e p ip h y te s  o f  th e  fo rm e r
45# B n terom orpha B p o re l in g s  w hich  hav e  d ev e lo p ed  
i n  abundance on dead  t i s s u e s  o f  Q ladopho ra  
r u p e s t r i s , May 1955, x  18# L iv in g  p a r t s  
o f  th e  p la n t are n o t a f f e c t e d  n e a r ly  a s  
h e a v i ly .
. .  ^
PLATE XZIII# EPIPEYTI8M
Fig# 44# Large tetrasporiferous plant of Oeramium 
rubrum epiphytic on a small Fucus p lan t, ................................     o»  «h* •** '
February 1958, x  3/5# The greatly  
increased stra in  on the holdfast of the 
la t te r  is  obvious#
45# A heavy growth of Geramiim rubrum and
Enteromorpha compressa on a Fucus plant, 
September 1951, x  §#
lia  n igrescens (8m# ) Grev#, 
September 1958, x 3 /4 .
The old , perennial fronds are covered 
with epiphytic Ceramlum rubrum,
Enteromorpha compressa and diatoms, and 
the regeneration of la te  autumn and 
winter has not yet begun#

PLATE XKIV, I P I H - r X T I C  DIATOï®
Eig* 47» The t ip  of a young plant of Dumontla
inorasSata overgrown with Liomonhora 
TOi'auDxa and very young Geramium. rubrum. 
November 1950, x 18#
18. A simrlaa» growth o f Liomophox\a sp# and 
en tan g led  f i la m e n ts  o f  Rhizoolonium»nwwjiiiw niiiiiir  r.mwwwKwwiiiiiiv iwi
iiaplexum on Sphaoelaria pennata var. 
f Usoa, i t s e l f  growing on Qladophora 
ru p estria , September 1955, x 19.
* \
PLATE i n ' .  IHTER-RELA.TIONSHIPS OF PLABTS.AID .ANBîiU.,3
Flg« 49. Nematoda vflth ingested diatoms  ^ from
s i l t  amongst Eliodcohorton floridulum, 
November 1950c The lar^^er diatom 
ie  50 jLi long*.
50# Fabrioia  aabella Ehrenberb, % 85. The 
f ix a tio n  of s i l t  by the muous of th is  
l i t t l e  polyohaete appears to be an 
important factor in determining the
nature of the substratum of the pool#
' j i J
w
